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THE FRONTISPIECE 


ULIUS ROLSHOVEN, in this heroic- 

sized pastel ‘‘Sun Arrow,” gives us one of 

the greatest symbolic paintings that has been 

inspired by the Native American race. A 
native of Detroit, he is a citizen of the world. His 
Castello del Diavolo in Florence, Italy, was, before 
the war, a favorite rendezvous for artists and 
writers. His life-classes in Paris and London had 
international attendance. During the past three 
years he has been at home in Santa Fe and Taos, 
finding in the Pueblo World treasures as rich as 
those of the Orient. He is represented in the lead- 
ing galleries of this country, France, Italy and 
England; holder of honors and medals from Mun- 
ich, Paris, Brussels, Berlin, Florence, Chicago, 
St. Louis and Buffalo; hors concours of the Société 
Francais of Paris. In this last powerful work he 
has added a notable chapter to his achievements in 
oil and pastel. ‘‘Sun Arrow’’ is a brilliant con- 
ception of a race that lives in a world of poetic 
symbolism. 























“Sun Arrow” 


Copyright after the original 
Pastel by Julius Rolshoven 
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PREHISTORIC TOWERS AND CASTLES 
OF THE SOUTHWEST" 


J. WALTER FEWKES 


NE aim of the student of the 
antiquities of the Southwest is 
to answer satisfactorily three 

questions: Who were the Cliff Dwellers? 
When and how long did they flourish? 
and, What became of them? In other 
words the archaeological student of a 
particular area is called upon to deter- 
mine the condition and relationship of 
man’s culture when he first entered that 
area, at what time he developed its 
peculiar character, when it reached its 
zenith, and when, declining, it ceased. 
In what form or geographical locality 
supposed survivals of this phase of 
growth still exist, and what condition of 
human culture preceded it in other 
areas most closely allied to its pristine 
condition, are problems connected with 
other culture subareas. At present 
these questions cannot be answered, de- 
cisive data being wanting; but we can 

1 Published by permission of the Secretary of the 
Smithsonian Institution. 
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collect facts bearing on them and scien- 
tifically study the new material which 
may ultimately afford a solution of the 
problems involved. 

The character of the prehistoric hu- 
man population of the area considered 
in the following pages is a problem in 
the domain of the archaeologist, and 
may be discovered by archaeological 
methods of research. The population 
of this region left no recorded history; 
we do not know even the language of 
the people, but simply that they were 
unfamiliar with letters and destitute of 
hieroglyphic methods of transmitting 
their thoughts. There are but two 
methods of rehabilitating the past of 
this long-forgotten race: The objective 
material from which we can gather in- 
formation of their culture are archi- 
tectural and ceramic remains, and minor 
objects associated with them. The 
architectural material is of the finest 
character; for the buildings of this pre- 
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historic people were not surpassed by 
the products of any aboriginal tribe 
north of Mexico. The pottery belongs 
to the most ancient, often extinct 
types, antedating the more highly dif- 
ferentiated products of more modern 
epochs. The testimony of both archi- 
tecture and ceramics indicates a people 
in an autochthonous condition, un- 
modified by acculturation of alien 
tribes. The object of this article is to 
discuss the structure of one type of pre- 
historic buildings confined to a limited 
area and to compare the various modifi- 
cations of this type. The material 
upon which it is based was obtained in 
1917 in field work for the Bureau of 
American Ethnology. 

The situation of towers in caves, on 
mesa tops, on bowlders, or at the bot- 
toms of canyons is not regarded as im- 
portant in a study of their morphology. 
The main thing is their structural char- 
acters, their external forms and an- 
nexed rooms. For convenience in study 
they are considered under five more or 
less artificial divisions. 


1. Simple towers of round, semicircular 
or rectangular ground plan without 
annexed rooms. 


Although towers are widely dis- 
tributed in the Southwest there is no 
better locality in which to study their 
differences in torm than in the Hoven- 
weep district, Utah. Here the walls 
of the several types show exceptional 
preservation and excellent masonry. 
None of these, however, still have roofs 
or floors in place, although elsewhere 
the ends of roof beams project from the 
sides of piles of rock, evidently remains 
of towers. Rows of small openings in 
the standing walls show the position of 
former floors or roofs, and indicate that 
these buildings were often two or three 
stories high. 
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The stones of which towers are built 
exhibit both the excellence and the de- 
fects of aboriginal masonry. They are 
almost without exception artificially 
dressed, and their exposed surfaces are 
covered with pits, the markings of rude 
stone hammers. They were laid in 
horizontal courses, sometimes emplec- 
ton, often not tied or bonded, the ma- 
sonry showing other defects of the ab- 
original mason. The size of these 
stones varies at different heights; in 
some instances the lower courses were 
constructed of stones some of which 
might be classed as megaliths. The 
foundations were sometimes made of 
small flat slabs of rock, above which were 
laid courses of larger stones capped by 
smaller ones. Superficial incised fig- 
ures no doubt formerly existed on their 
surfaces, but these, if present, have now 
become illegible. The masonry is not 
equally good in all sections of the walls. 

The stones were laid in adobe mortar, 
some of which is now washed out, and 
the intervals between courses were 
chinked with spalls, many of which 
still remain in place, but the majority 
have fallen out, judging from their 
presence at the foot of the walls. The 
rooms within show signs of former plas- 
tering which has almost completely dis- 
appeared from the surface of the outer 
walls. Here and there the walls are 
pierced by small openings, irregularly 
arranged, probably formed by the omis- 
sion of stones. These openings are 
easily distinguished from the holes for 
ends of floor beams, being as a rule 
round and lined with adobe plaster. 
Their directions are at all angles to the 
face of the walls. Larger openings, as 
rectangular doorways and _ windows, 
also occur. These have well-made 
stone lintels and thresholds, the latter 
sometimes slightly raised above the 
foundation, as in cliff-dwellers’ door- 
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Photograph by J. Wisula 
Fig. 4. D-shaped multi-chambered Tower near Littrell’s Ranch. Yellow Jacket Canyon 
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Photograph by J. Wisula 


Fig. 5. D-shaped Tower opposite Dawson Canyon. Yellow Jacket Canyon 
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ways. These openings in a few in- 
stances have been filled in by masonry 
which rarely shows as good work as the 
original wall. The uprights and tops 
of many openings have been enlarged 
by mutilation of vandals or by natural 
destruction since the towers were de- 
serted. T-shaped doorways, or those 
in which the lower part is narrower than 
the upper, occur in the walls of upper 
stories in several towers. The founda- 
tions were constructed on a solid base, 
whose surface was not leveled by cut- 
ting down the rock; in order to bring 
the foundation for the first course to a 
proper level flat stone slabs were in- 
troduced with no regularity. The 
angles of square and semicircular towers 
are plumb, their surfaces perpendicular, 
slanting slightly inward from base to 
top, and often showing a slight bulge or 
curve which adds to their picturesque- 
ness. Whether this marked entasis 
was intentional with the builders was 
not determined. A settling of the 
walls, especially when the foundation 
walls were constructed on fallen bow]- 
ders, has occasionally thrown walls once 
vertical several degrees out of plumb. 

Both square and rectangular towers 
sometimes have their angles rounded, 
affording an easy gradation from an- 





Fig. 2. 


Model of Hovenweep Castle 


gular into oval, rounded, and semi- 
circular forms. Many of the angular- 
walled or rectangular towers have two 
or more rooms annexed in such a way 
as to suggest a later addition (fig. 1). 


In the case of multi-roomed, oval and 
D-shaped towers there is no evidence 
of secondary outside additions, as the 
external lines of the outer wall are 
regular. The semicircular tower in the 
west wing of Hovenweep Castle (fig. 2) 
shows evidences that the square room 
now found on its south side was con- 
structed after the tower was built. 
Two large buildings on the south rim 
of Square Tower Canyon, popularly 
called the Twin Towers (fig. 3), are 
good examples of towers with multiple 
rooms. The ground plan of the smaller 
one is horseshoe-shaped, with an en- 
trance on the east or straight side; the 
larger has a like form, but the doorway 
is on the south. Both stand on a rock 
separated a few feet from the edge of 
the cliff. Their interiors are divided 
into a number of rooms by a median 
wall with cross partitions. Somewhat 
similar multi-chambered towers more 
regularly semicircular in form occur in 
Yellow Jacket Canyon, the typical one . 
here figured (fig. 4) standing on a ter- 
race of the canyon side, near the Lit- 
trell Ranch. The falling of the straight 
wall on its south side has revealed the 
partitions of rooms in its interior show- 
ing an arrangement not very unlike that 
of the larger of the Twin Towers of the 
Square Tower Canyon group. It is evi- 
dent that these multi-chambered towers 
are morphologically unlike pueblos and 
cannot be classed as such, if we limit 
the term to buildings having a circular 
subterranean room with mural ban- 
quettes and pilasters, enclosed by rec- 
tangular rooms. Moreover, they have 
lateral entrances which are also foreign 
to the pure kiva type. While evidences 
of habitation are not wholly absent, 
their forms depart so radically from 
that of permanent dwellings that we 
may well doubt whether they were pri- 
marily constructed for domiciles. 
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West Wing of Hovenweep Casti: 





Photograph by J. Wirsula 





Horseshoe House, Hackberry Fork, Bridge Canvon 


Fig. 8. 

















Courtesy of Denver and Rio Grande Railroad. G. L. Beam, Photographer 


Fig. 7. Stronghold House, Square Tower Canyon 
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Nearly opposite the mouth of Daw- 
son Canyon, a tributary of the Yellow 
Jacket, there is a simple semicircular 
tower (fig. 5), accompanied by a cir- 
cular depression on a terrace halfway 
down the side of the cliff. Scanty evi- 
dences of rectangular rooms occur in 
the neighborhood, but a pueblo of 
considerable size formerly stood on the 
edge of the canyon far above it. When 
towers are not united to pueblos the 
pueblo to which they belong is generally 
found not far away, showing that while 
they are not habitations they stand in 
intimate relationship to pueblos, whose 
inhabitants we have every reason to be- 
lieve erected them. 


2. Simple towers of round, semicircular, 
or rectangular ground plan, with an- 
nexed rectangular rooms. 

The west wing of Hovenweep Castle 
(fig. 6) consists of a _ semicircular 
tower, attached to which are four large 
rooms, arranged in a series, all with 
massive walls, two or more stories high. 
This wing of the building is a good 
example of the second group of towers 
and illustrates a common form found in 
the Hovenweep and Yellow Jacket re- 
gions. 

Stronghold House (fig. 7). The most 
conspicuous building of the Square 
Tower cluster is a tall tower mounted on 
an angular bowlder near the north side. 
The fact that the upper surface of this 
bowlder slopes at a comparatively 
sharp angle has not prevented the an- 
cient builders from erecting a number of 
rectangular buildings united to this 
tower. The walls of the additions have 
now slid down the incline and fallen, 
leaving only their foundations, the ma- 
jority of the stones being now strewn at 
the base of the cliff. Although towers 
and the rectangular buildings united to 
them often make a ruin of some size, 
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circular kivas are absent, on which ac- 
count members of this group are not re- 
garded as possessing structural elements 
of true pueblos. 


3. Towers of circular or semicircular 
form with concentric walls united by 
radiating partitions, forming com- 
partments. 

This type of tower is well illustrated 
by Horseshoe House (fig. 8), situated in 

Hackberry Canyon, a spur of Bridge 





Fig. 9. 


Model of Horseshoe House 


Canyon. The general arrangement of 
the central tower and compartments 
about it is shown in figure 9. This is 
probably the form of many towers now 
covered by circular piles of stone found 
widely distributed in the Yellow Jacket 
Canyon and its tributaries. While it is 
impossible to make out the original 
form of these buried buildings—whether 
round or semicircular—the fragments 
of a double wall and radial connecting 
partitions dividing the compartments 
can still be traced projecting above the 
surface of the mounds. 

We sometimes find that the enclosed 
central, circular or semicircular area is 
so large that it could hardly be called a 
simple tower. Such an area suggests 
the plaza of a circular pueblo with con- 
centric walls, sometimes numerous and 
connected by radiating partitions. A 
number of these circular mounds occur 
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on’ tops of low hills in the immediate 
vicinity of Dolores, Colorado. Whether 
these circular ruins have enclosed kivas 
of the pure type in their peripheral 
rooms can not be made out on account 
of the dilapidated condition of the walls. 
Although none of these buildings have 
been excavated, the visible walls sug- 
gest forms of circular pueblos, like 
those that occur in the “central zone”’ 
from San Juan River to Zuni Valley, 
and as far west as Fire House in Hopi- 
land. It is interesting to note that the 
ruin mentioned by Fathers Escalante 
and Dominguez in 1776 belongs to this 


group. 


4. Circular rooms like Mesa Verde 
kivas enclosed by rectangular rooms. 
This is the pure type of pueblo archi- 
tecture characteristic of the Mesa Verde 
and adjacent region, and when there is 
one circular room is the unit form or 
nucleus of that type. 

The word tower is used with a good 
deal of latitude by writers and is some- 
times applied to the buildings considered 
in this group. Some of the towers in 
groups previously considered, judged 
from their size, might better be called 
castles or houses for defence; others have 
been regarded as observatories and as 
habitations. The unit form of the pure 
type of pueblo, also regarded as a tower, 
is a combined kiva and _ habitation, 
morphologically speaking. The best 
example of a building of this character 
is Unit Type House (fig. 10), an in- 
structive ruin situated in the_Square 
Tower Canyon group. 

The characters of the pure type of 
pueblo ruin were first made known in 
the author’s description of Far View 
House on the Mesa Verde, a pueblo 
made up of four units consolidated. 
The centrally placed kiva is much 
larger than the others, indicating re- 
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peated enlargement of a smaller or more 
ancient form. In Unit Type House 
there is only one kiva embedded in a 
mass of rectangular rooms, imparting 
to the ruin a general rectangular out- 
line, slightly modified by the presence 
of an annexed square room at one corner. 





Fig. 11. Model of Unit Type House 


Unit Type House (fig. 11) is situated 
on the edge of the canyon at the mouth 
of the north fork. The south wall of 
its kiva has broken down, but the stones 
that remain in place and those on the 
canyon talus show that the walls of the 
kiva were built of smaller, better 
shaped stones than those of the remain- 
ing rooms, and that the architectural 
details had the usual form. The kiva 
ventilator was probably situated on the 
south side, but its wall had fallen, and 
the deflector was broken, although its 
position, as also that of the fire-hole, 
can be readily recognized. There is a 
small triangular room communicating 
with the cavity of the kiva by an open- 
ing through the southeast wall (fig. 12). 

The otherwise rectangular form of 
Unit Type House is modified by the 
addition of a rectangular room on the 
east side, where there was an entrance 
protected by a curved wall connecting 
the building with a heap of stones on a 
small bowlder east of the ruin. An- 
other ruin of the unit type is situated at 
Mitchell Spring, near Cortez. One 
house of the village was excavated by 
Dr. T. M. Prudden. There are others 
near Cross Canyon and one about five 








Photograph by T. G. Lemmon 


Fig. 12. Kiva of Unit Type House 





Photograph by T. G. Lemmon 
Fig. 13. Hovenweep House, Square Tower (‘‘Ruin’’) Canyon 
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miles south of Sandstone post office. 
Dr. Prudden found these had single 
circular kivas backed by rectangular 
rooms, but his excavations do not show 
that the kiva in these ruins was em- 
bedded in a cluster of united square 
rooms. It is not improbable that we 
have in these instances an earlier form 
of the pure type, or what Dr. Prudden 
called the unit type. It may be found 
later that his ‘‘unit type”’’ always has 
the kiva enclosed in rectangular rooms, 
and not separated from them as his 
definition implies. 

Unit Type House is structurally the 
simplest form or nucleus of a pure 
pueblo type, and when several similar 
units are consolidated into a compact 
body of rooms the result is a consider- 
able pueblo. Far View House is made 
up of four of these units consolidated. 
The large villages of the Yellow Jacket 
and McEIlmo, as Goodman Point Ruin, 
will be found on dissection to be com- 
posed of a number of these unit types, 
each consolidated into rectangular 
blocks of buildings, two of which are 
500 feet long and about half as wide, 
with many kivas. In the Upper 
House of Aztec Springs village five of 
these unit types may be recognized on 
the surface of this mound without ex- 
cavation. 

The intervals between pueblos of the 
pure type, which, taken together, form 
a cluster or village, cannot be called 
courts or streets; neither is such a 
cluster surrounded by a common cir- 
cumvallation, as in a Gila Compound. 
Casa Grande is not structurally a pueb- 
lo like Far View House or any other 
pure pueblo. Villages of this kind or- 
dinarily lie near some water supply—a 
spring or a common _ reservoir—but 
there is no uniformity in the distribu- 
tion of the pueblos in the group, al- 
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though their relative positions are often 
determined by their sites. 

These villages composed of several 
pueblos of the pure type represent a 
stage in development. Their complete 
union has not yet taken place; but in 
community houses like those of Chaco 
Canyon and that at Aztec, New Mexico, 
or elsewhere, a complete union of these 
pueblos has been effected. The same 
consolidation has taken place in large 
cliff dwellings like Cliff Palace on the 
Mesa Verde. A comparison of the ex- 
ternal forms of these buildings is diffi- 
cult on account of the varieties and 
differences in sites, but when the essen- 
tial units are recognizable, they can be 
consolidated and, when compared, it 
will be seen that in their structural 
features they are identical. 


5. Towers united to Pueblos of the Pure 
Type. 

This group contains the most com- 
plicated architectural form reached in 
the highest development of pueblo 
architecture. 

We find good examples of the union 
of tower and the pure pueblo in its 
simplest form in the Hovenweep dis- 
trict. Hovenweep House (fig. 13), the 
pueblo situated on the canyon rim at 
the head of “ Ruin,’’ or Square Tower 
Canyon, is architecturally composed of 
the union of the tower and pure pueblo 
type. There is a cliff house in the cliff 
below, as is often the case with towers. 

The tower of Hovenweep House is 
semicircular in form with high walls 
of fine masonry still standing above the 
ruins of several rectangular rooms and 
circular depressions whose surrounding 
walls are more or less destroyed. 
Enough of the ground plan remains 
visible, however, to show that the 
kivas belong to the pure type, and that 
this ruin is structurally composed of 
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characteristic buildings so constantly 
found in the Mesa Verde area, to the 
plan of which has been added a new 
architectural element, the tower. 

A better preserved example of the 
modification in form by a combination 
of the towers and the pure type of pueblo 
is shown in an adjoining building, Hov- 
enweep Castle, the east wing of which is 
asmall pueblo of the pure type having 
two circular kivas separated by another 
tower and flanked on the north and 
south ends by rectangular buildings, 
the walls of which still stand very high. 
Other good examples of a pueblo ruin 
with annexed towers occur in Yellow 
Jacket Canyon, and notwithstanding 
their dilapidated condition can be recog- 
nized without difficulty. 

The composite building formed by 
the union of the castellate and tower 
elements with the pueblo is character- 
istic of the most highly developed, pos- 
sibly latest inhabited, form of villages, 
situated in the Montezuma Valley and 
the Yellow Jacket and its tributaries. 
We find a tower of the third group com- 
bined with a pueblo in the ruined vil- 
lage (‘‘Triple Walled Tower’’) near 
Mud Spring at the head of McElmo, 
seven miles southwest of Cortez. In 
these cases the towers are combined 
with one of the largest pueblos of the 
village, but in a village near Mitchell 
Spring, three miles south of Cortez, the 
tower remained isolated, while at the 
Cannonball Ruin, near McElmo, the 
union of pueblo and numerous tower 
elements was so intimate that it is 
hard to separate these components. 

Some of the largest cliff pueblos, as 
Cliff Palace, belong to this group and 
exhibit this same union of tower and 
pure pueblo elements, showing that it 
also reached the highest form of south- 
western architecture. The presence of 
these architectural elements in the 


structure of a cliff dwelling and their 
occurrence in combination in the larger 
pueblos of the Montezuma Valley vil- 
lages tells in favor of the identity of 
prehistoric culture in these two locali- 
ties. 

Conclusions 

The relatively large number of towers 
in localities no longer inhabited when 
white men entered the country as com- 
pared with their scarcity in the in- 
habited region would indicate that they 
belong to a prehistoric type and that 
the latter are survivals into historic 
times, but it is possible that the 
modern circular kiva may be a survivor 
in form of the ancient tower. 

The pure pueblo type consists of 
architectural units, each unit being a cir- 
cular sunken chamber which served as 
the sanctuary or kiva, embedded in rec- 
tangularrooms. The pure pueblo type 
exists singly or in multiple forms, iso- 
lated or united to others of its kind. 
A grouping of several pure pueblos in a 
cluster, the members of which are not 
united, is called a village. The ruined 
buildings at Aztec, New Mexico, or in 
the Chaco Canyon of the same state 
are formed by a still further consolida- 
tion of the houses constituting a village. 
They belong to the pure pueblo type 
and their builders were of the same cul- 
ture as the prehistoric inhabitants of 
Mesa Verde. 

The union of towers and castles with 
cliff pueblos in the Mesa Verde indi- 
cates the highest form of architecture 
attained by the American Indian north 
of Mexico, and shows an identity of cul- 
ture of prehistoric pueblos and cliff 
homes. This culture reached its apogee 
and began to degenerate before the ad- 
vent of the Europeans. The geograph- 
ical locality in which it developed was 
the cradle of the historic pueblos. 

Smithsonian Institutiion 
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EXCAVATIONS AT THE ZUNI PUEBLO OF 
HAWIKUH IN 1917 


F. W. Hopce 


ROM both an archaeological and 
H an historical point of view the 

site of the Zufii pueblo of Hawikuh 
in western central New Mexico is one 
of the most interesting in the United 
States. For how long it was occupied 
before the Franciscan Fray Marcos de 
Niza saw it ‘from a mountain, whither 
I had ascended to view it,”’ in 1539, may 
never be known, and it is even less likely 
that we shall be able to determine the 
age of a pueblo, if not two pueblos, that 
existed on the site before Hawikuh 
itself was built. 

In this place we cannot detail the 
events that make Hawikuh so impor- 
tant historically. It is already well 
known that the Barbary negro Este- 
vanico, the guide of Fray Marcos, was 
killed by the Zufiis of Hawikuh, or 
‘“‘Ahacus”’ as he called it, and that the 
frayle himself had only a distant view 
of the town, ‘‘the houses of which are 
built in order, as the Indians told me, 
all made of stone of divers stories, and 
flat roofs.’” Hawikuh was the first of 
the Seven Cities of Cibola to be seen in 
1540 by Francisco Vazquez Coronado, 
who with the vanguard of his remark- 
able army stormed and captured the 
place when its inhabitants threatened 
resistance to the first white men they 
had ever seen, but not before the adel- 
antado almost lost his life in the effort. 
It was from Hawikuh that Fray Juan 
de Padilla and Pedro Tobar set out for 
the Hopi villages, and whence Cardenas 
started on his journey of discovery of 
the Grand Cafion of the Colorado; and 
it was from the same place, named 
Granada by Coronado, that,the general 
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wrote his letter to the Viceroy Mendoza 
on August 3, 1540, which gives impor- 
tant information respecting the inhabi- 
tants and their arts and customs, much 
of which was verified by our archaeo- 
logical researches. 

Hawikuh was visited likewise by 
Antonio de Espejo in 1583, by Juan de 
Ofate in 1598 and 1604, and by other 
early Spanish explorers. In 1629 it 
became the seat of a Franciscan mission, 
an adobe church of considerable size 
being built about this time, but only 
an earthen mound now marks the scene 
of this early effort to Christianize the 
Zuni people. By this time, however, 
the decline of the village seems to have 
been well under way, for it consisted of 
only 110 houses, whereas when Coro- 
nado visited Hawikuh, nearly ninety 
years before, it contained almost twice 
as many, for he wrote: “In this place 
where I am now lodged there are per- 
haps 200 houses, all surrounded by a 
wall, and it seems to me that with the 
other houses, which are not so sur- 
rounded, there might be altogether 500 
families.’”” In 1670 the pueblo was 
raided by Apache warriors and many 
of the inhabitants were killed or carried 
away into captivity, so that Hawikuh 
was abandoned from that time and its 
walls soon fell to decay or were covered 
by the drifted sands from the sur- 
rounding valley (fig. 1). 

The opportunity for commencing the 
excavation of Hawikuh was afforded in 
May, 1917, when a joint expedition of 
the Museum of the American Indian, 
Heye Foundation, of New York, and 
the Bureau of American Ethnology of 
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the Smithsonian Institution at Wash- 
ington, was organized through the gen- 
erous patronage of Harmon W. Hen- 
dricks, Esq., of New York. The work 
was under the immediate charge of the 
writer, assisted by Mr. Alanson Skinner 
and Mr. E. F. Coffin of the Museum of 
the American Indian. 

The pueblo was built on the southern 
tongue of a mesa that rises from the 
valley of Ojo Caliente and which grad- 
ually spreads out to the north in such 
manner as here to lose its mesa-like 
aspect, merging into the more or less 
elevated country in that direction. 
Thus, when seen by Fray Marcos, Hawi- 
kuh had the appearance of being situ- 
ated ‘“‘on a plain at the foot of a round 
hill,’’ and indeed from the south or 


Remains of the walls of Hawikuh on the summit 
not show half 


of the elevation on which it was built. This view does 
of the ruin 


southwest, from which direction the 
frayle must have viewed the village, 
the site has that appearance. 

The ruins of this village command 
the interest of archaeology from the fact 
that, having been occupied from pre- 
historic times until well within the 
historic period, it is believed to afford 
an opportunity of determining the ex- 
tent of the effect of the first contact of 
the Zuni tribe with civilization, and 
this belief was substantiated by the re- 
sults of the excavations, although only 
a comparatively small portion of the 
site was uncovered during this first 
field season. 

Aside from a limited amount of test 
digging in the houses (the walls of which 
were found to be of very good stone 
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Fic. 2. A section of the refuse. Most of the white strata consist of ashes, and clean fine sand 
blown from the valley during the spring storms. It is in this refuse that the burials were made 











Fic. 3. Rooms of houses abandoned and covered with about 15 feet of refuse and drift sand 
before the last houses of Hawikuh were built on the summit 
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masonry, still standing from six to nine 
feet in height), the excavations were 
confined to the great refuse heap that 
covers the western side of the elevation 
on which the ruins are situated, the 
maximum height of the hillock being 
60 feet above the eastern valley. It 
was believed that this refuse would 
be found to follow the configuration 
of a gradual slope, but this proved not 
to be the case, for the farther the exca- 
vation was carried toward the ruined 
walls on the summit, the deeper the 
refuse was found to be, and continuous 
work for nearly three months in this 
direction failed to reach a natural slope 
or escarpment (fig. 3). 

The removal of the refuse, which had 
reached a depth of fifteen feet when the 
work was suspended for the season, 
brought to light many features of in- 
terest, for, as was expected from the 
character of the surface soil, this great 
deposit of débris, consisting largely of 
ash and other refuse from the dwellings, 
interspersed with quanities of broken 
pottery and other artifacts, strata of 
drift sand, building refuse, etc., formed 
one of the cemeteries of the pueblo, or, 
one might say, the western area of a sin- 
gle great cemetery that surrounded the 
pueblo which, with its appurtenances, 
covers an area of approximately fifteen 
acres. Excavation of perhaps a fifth of 
the cemetery area resulted in uncover- 
ing 237 graves. 

Excavation had not proceeded very 
far before remains of walls of dwellings 
much older than those of historic Hawi- 
kuh were encountered on the floor of 
the original surface, fifteen feet below 
the maximum deposit of refuse; yet 
as the work progressed it was found 
that these walls had been built over 
and across the walls of other and more 
ancient houses that had been erected, 
occupied, abandoned, and filled in to 
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afford space for the construction of the 
dwellings which in turn preceded Hawi- 
kuh probably by many generations. 
The masonry of these earlier structures, 
on the whole (fig. 3), was much cruder 
than that of Hawikuh proper; but if 
allowance be made for disturbance 
caused by the burial of the dead 
through several generations, which in- 
truded more or less comparatively re- 
cent pottery in the lower levels, the 
earthenware of the earliest inhabi- 
tants of the site is of finer quality and 
of finer decoration than that manufac- 
tured by the historic Hawikuh people 
not long before the abandonment of 
their settlement. 

The most characteristic of this earli- 
est ware consists of bowls of rich red 
or red-orange ware, with a well executed 
geometric design in black glaze on the 
inside and a simple white non-glaze 
geometric design on the outside; but, 
as above intimated, scattered sherds 
of practically every variety of earthen- 
ware found throughout the refuse were 
unearthed on and immediately above 
the floors of the ancient houses referred 
to. 

As mentioned, little excavation in the 
houses of Hawikuh proper has been 
conducted, consequently satisfactory 
comparison of these relatively recent 
(although still probably prehistoric) 
dwellings with those known to be very 
old can not yet be made, and for the 
same reason conclusions can not yet be 
reached respecting many of the customs 
of the inhabitants of the site at vary- 
ing periods. It may be said, however, 
that the earliest occupants buried their 
dead on and beneath the floors and 
under the walls of their houses (which 
not improbably were then abandoned), 
as well as interred them beyond the 
walls (figs. 4), without regard to orien- 
tation; vessels or other objects were 
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Fic. 4. A “pre-Hawikuh” burial on the bottom of 

the refuse heap, the skull resting on stone in situ. 

This is one of the very few oldest burials accom- 
panied with earthenware vessels 


rarely placed with the dead; the re- 
mains were often partly dismembered, 
either before or after primary burial, 
skeletons being found with an arm 
or a leg, or both arms and legs, or 
with the skull missing while many feet 
away, dissociated and without accom- 
paniment, were lesser parts of skeletons 
—long-bones, a single skull or part of a 
skull—certainly not due to accidenta! 
disturbance. In one instance the bones 
of one of these ancient burials had been 
broken to pieces prior to interment. 


The burials of the Hawikuh people 
(if we may so distinguish them from 
the ‘‘pre-Hawikuh”’ inhabitants re- 
ferred to) were quite distinctive, how- 
ever, even if the depth of interment did 
not afford a clue to their comparative 
recency; for usually the body, fully 
clothed, was deposited on matting or 
on a layer of bark, or both, with the 
head directed eastwardly and accom- 
panied with one to a dozen earthen- 
ware vessels (generally broken in sacri- 
fice), quantities of food, either in earth- 
enware vessels or in baskets, or cast 
promiscuously in the grave, and the 
personal belongings of the dead (figs. 5, 
6). These latter usually consisted, in 
the case of women, of weaving appara- 
tus, implements and raw materials for 
the manufacture of basketry and pot- 
tery (as well, of course, as the pottery 
objects themselves), gourd dippers, me- 
tates and manos, bread-baking slabs, 
head-rests for pottery, floor and hair 
brushes, prayer-sticks, and articles of 
personal adornment; in the case of men 
implements of war and the chase (bows 
and arrows, clubs, etc.), ‘‘medicine”’ 
objects (fetishes, prayer-sticks, sacred 
paint of a variety of colors, pipes, con- 
cretions, arrowpoints), and other arti- 
cles evidently of a ceremonial function, 
especially those which accompanied the 
remains of men recognized by our Zufi 
laborers as members of the A pihlanshi- 
wani, or Priesthood of the Bow. Some- 
times three or four baskets of food were 
placed or thrown on the body, covering 
it almost from head to foot (fig. 5). 
The food, so far as determinable, con- 
sisted of corn that evidently had been 
boiled on the cob, squash, pifon nuts, 
beans, and the flesh of small mammals, 
if we may judge by their bones; but 
masses of food of indeterminate char- 
acter were also found in graves. 

Objects of personal adornment con- 
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Fic. 5. A burial with a sacrificial bowl and with the upper part covered with baskets and corn 
cobs. Note the prayer sticks at the pelvis. Sometimes as much as a bushel of corn was de- 
posited with the dead 
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Fic. 6. The burial of a woman whose grave is 
partly outlined with metates, or grinding stones, 
almost filled between with household pottery 


sist of combs of thin carved wood, with 
squarish body from which a number of 
long tines project; the body of the 
comb was incrusted closely and beauti- 
fully with turquoise and jet mosaic, 
(fig. 10), in three specimens sufficiently 
well preserved to permit repair; in each 
of these examples a band of mosaic 
likewise ornaments the back of the 
body. Such combs, of which five were 
found in varying stages of decay, were 
mentioned by Coronado in 1540, as also 
were similarly incrusted square ear- 





pendants, of which two were found.' 

Shell, stone and turquoise beads and 
pendants, a tortoise-shell pendant, and 
beads of juniper seeds, were among the 
personal ornaments found with skele- 
tons, one necklace of seed beads con- 
sisting of many strands still in place. 
Finger rings made of a part of the seed- 
pod of the Martynia were found with 
skeletons of females, and wrist-guards 
of slender bone tubes at the forearms of 
men; necklaces of smaller bone tubes 
were favorite ornaments of both sexes. 
A beautifully incised arm-band of thin 
bone was among the finest of the objects 
of this material recovered. 

The pottery found with the dead con- 
sists of a great variety in form, decora- 
tion, and color. Jars and bowls pre- 
dominate, of course. What is believed 
to be the oldest and finest type of pot- 
tery has already been mentioned, not 
that many fine vessels were not found 
with the more recent interments, but 
the glazed decoration of the latter was 


not so expertly applied; the lines are 


usually very coarse and irregular owing 
to lack of control which caused the 
pigment to ‘‘run’’, the decoration con- 
sequently being usually crude; the 
strictly geometrical patterns of old now 
made way for life forms (the weasel, 
plumed serpent, eagle, butterfly, tad- 
pole, maize-plant, etc.), and the color 
of the glaze decoration is green, brown, 
black, and red. Noteworthy among 





1“T send you a cow [bison] skin, some turquoises, 
and two earrings of the same, and fifteen of the Indian 
combs, and some plates decorated with these tur- 
quoises, and two baskets made of wicker, of which the 
Indians have a large supply. I also send two rolls, 
such as the women usually wear on their heads when 
they bring water from the spring, .... / And lastly 
I send you samples of the weapons with which the 
natives of this country fight, a shield, a hammer, a 
bow with some arrows, among which there are two with 
bone points, the like of which have never been seen, 
.... ''—Coronado to Mendosa, Granada-Hawikuh, 
August 3, 1540. Specimens of all these objects with 
the exception of the “cow” skin, the turquoise 
“plates”, and the shields, were found in the excavations. 
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the earthenware objects is a bird effigy 
pipe with eyes of obsidian (fig. 7), 
found with the remains of a warrior; 
other pipes, of both pottery and stone, 
are of the tubular kind common to the 
Pueblo region. Earthenware bells of 
the usual tinkler shape were found, 
although they are not common. Numer- 
ous handles of pottery dippers were en- 
countered at varying depths and es- 
pecially at the maximum depth; but 
few dipper-bowls were found, and only 
two earthenware dippers in association 
with burials, one of these being little 
more than a toy (fig. 4). Possibly we 
may explain this peculiarity by the 
fact that the “‘pre-Hawikuh”’ people 
placed few ceramic objects of any kind 
with the dead, while the more recent 
Hawikuhians substituted the conven- 
ient gourd for the more cumbersome and 
more easily broken pottery ladle. This 
practically presupposes the Hawikuh- 
ians acquired gourds within later times, 
but still before the coming of the Span- 
iards. Definite answer to the question 
may be forthcoming when the dwellings 
on the summit and slopes of the hill 
are uncovered. 

Another interesting fact is the great 
paucity of bone implements in the 
graves, notwithstanding the everyday 
use to which objects of this material 
were put and the large number of awls, 
pins, needles (both with and without 
eyes), gouges, chisels, whistles, etc., 
found in the refuse, which aggregated 
not far from 1,800 specimens. One 
of these objects, of gouge form, has 
the head incised to represent the Shu- 
maikoli personage of Zufii myth and 
religion, and was not unlikely used 
to scarify the body of novitiates; 
another, more awl-like, bears the carved 
head of a mountain goat or sheep. Con- 
sidering the number found, awls or 
punches of antler were more commonly 
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recovered from graves than were bone 
tools of this type. A couple of antler 
arrowpoints, evidently of the kind to 
which Coronado called attention as 
having been seen by him at Hawikuh, 
form an interesting part of the col- 
lection. 

There was a paucity of stone imple- 
ments in the western cemetery, al- 
though some excellent specimens of this 
material were unearthed. Among the 





Fic. 7. Earthenware smoking pipe in the form 
of a bird. The eyes are of obsidian 


finer objects of stone are two knives, 
one with a wooden handle, the other 
with a fragment of a handle probably 
of deerskin; a perfectly spherical war- 
club head in which the decaying wooden 
handle was still inserted and in preserv- 
able condition; several grooved stone 
axes, including one of unusual size which 
accompanied a burial almost near the 
surface; a halberd-like stone object 
with serrate edges and quillon-like pro- 
jections near the base (fig. 8), which 
hardly was suited to any utilitarian 
purpose; numerous arrowpoints of chal- 
cedony, obsidian, etc., several lots of 
which formed part of the equipment of 
medicine-men or warriors, and others 
that had been attached to reed shafts 
of which several were too greatly de- 
cayed for preservation. Lesser objects 
such as pipes, fetishes, beads, pendants, 
and the almost universal arrowshaft 
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Fic. 8. Halberd-like stone baton, evidently designed for ceremonial use 


smoothers, of which there are some ex- 
cellent examples, are too numerous and 
varied for description at this time. 

Objects of wood were fairly numer- 
ous, but naturally were difficult to 
preserve; yet specimens of bows, arrows, 
an excellent war-club of the potato- 
masher type, typical of the Zuni 
Priesthood of the Bow, as well as a 
model in miniature of the same form; 
prayer-sticks, loom frames and batten 
knives, were recovered. Some of the 
prayer-sticks and arrowshafts exhibit 
the remains of the cord or sinew wrap- 
ping. 

The story of the full effect of the 
first Spanish contact on the Zufis of 
Hawikuh cannot yet be told, but the 
evidence derived from the investigation 
thus far conducted is negative in char- 
acter. As was expected at the outset, 
objects of European provenience were 
encountered both in the refuse and in 
the graves, and indeed near the floor of 
one of the few Hawikuh houses uncov- 
ered on the hilltop, about eight feet 
below the surface, half of a pair of scis- 
sors was recovered. The _ intrusive 
objects found in the cemetery consist of 
iron nails and shapeless pieces of iron, a 
copper or brass buckle and fragments of 
like material, and a small Catholic 
medal of bronze or brass, found at the 
neck of a child buried slightly beneath 
the surface, obviously a relic of mission 
times. Pieces of brown bottle-glass 


and small fragments of decorated porce- 
lain were found both on the surface and 
in the shallower digging. A few glass 
beads, such as are almost invariably 
found on historic sites, complete the 
store of foreign objects which the ex- 
cavations have revealed thus far. The 
maximum depth at which a European 
object was found was seven feet. 
Altogether there is no evidence that 
the culture of the Zuni people was 
materially affected by their contact 
with the Spaniards during the period of 
130 years from the time Hawikuh 
was first visited until its abandon- 
ment; certainly the investigations at 
Hawikuh thus far show no more than a 
dim reflection of such contact. The 
ceramic designs, so far as our meager 
studies have gone, reveal no Spanish 
influence; indeed there is reason to be- 
lieve that the art of applying glaze 
decoration was already in its decadence 
before the Spanish advent. Objects of 
stone, wood, and bone had not given 
way to those of metal to any extent 
even at the time of the abandonment of 
Hawikuh; indeed, after the Spaniards 
had made their appearance, perhaps 
while the mission was in active opera- 
tion, metal was so scarce at Hawikuh 
as to have been regarded by one in- 
dividual, at least, as a sacred substance, 
as attested by a fragment of corroded 
iron which formed part of the para- 
phernalia of a medicine-man, which in 
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Fic. 9. A problematical structure on the very floor of the refuse heap, 15 feet beneath the surface. The box- 
like compartment had been roofed and it may have been built for confining rattlesnakes. Note the stone floor, 
and the fire-place containing ashes 


addition consisted of concretions, arrow- 
points, and sacred paint. The finding 
of two simple iron awls with hollow 
bone handles among the hundreds of 
awls made entirely of bone is hardly 
sufficient to warrant altering this view, 
especially as a prototype of these ob- 
jects was made by thrusting a bone 
point in a bird-bone handle. 

The garments of the Hawikuhians 
consisted of woven cotton (which they 
probably procured by trade with the 
Hopi),! a wool-like fabric, and skins, 
but the study of the collection has not 

1“ They do not raise cotton because the country is 
very cold, but they wear mantles, as may be seen by the 
exhibit which I send. It is also true that some cotton 


thread was found in their houses.’’—Coronado to 
Mendoza, Granada-Hawikuh, August 3, 1540. 
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yet proceeded far enough to enable 
exact identification. The hair of the 
men was knotted and tied behind as it 
is to-day, and the loose hair was held 
in place with a narrow head-band of 
native weave. They cultivated corn, 
beans, squashes, and gourds, and 
gathered pinion and other seeds for food 
as at present. Game animals were no 
doubt abundant in the neighboring 
mountains when Hawikuh was inhab- 
ited, if one may judge by the quantities 
of bones of deer, bear, prairie-dog, 
gopher, woodrat, and various birds 
found in the refuse. Several small 
mammals are still abundant in the sur- 
rounding plains and mesas, notwith- 
standing the proximity of the Zufi sum- 
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Fic. 10. Wooden hair comb of wood incrusted with 
turquoise and a band of jet, and a quadrangular ear 
pendant of turquoise mosaic 


mer village of Ojo Caliente... Turkeys 
were raised and eagles were kept in 
captivity for their reathers as at Zuni 
today,? and there is evidence dating 
from early in the seventeenth century 
that the Zufis kept rattlesnakes in 
wooden enclosures in order that their 


1“There are not many birds, probably because of 
the cold, and because there are no mount: uins Near... 
The food which they eat in this country is corn, of 
which they have a great abundance, and beans and 
venison, which they probably eat (although they say 
that they do not), because we found many skins of deer 
and hares and rabbits vero "Coronado to Men- 
doza, Granada-Hawikuh, August 3, 1540. 

2“*We found fowls, but only a few, and yet there are 
some. The Indians tell me that they do not eat these 
in any of the seven villages, but they keep them merely 
for the sake of procuring the feathers. ’’—Ibid. 


venom might be used_ for poisoning 
arrows. Possibly the structure illus- 
trated in fig. 9 may have served a simi- 
lar purpose. An interesting discovery 
was the unearthing, in the western 
cemetery, of the shell fragments of a 
turkey’s egg with the bones of the 
embryo within, accompanied with a 
food bowl. Two full-grown eagles were 
similarly buried and had a similar ac- 
companiment. Skeletons of domestic 
puppies were frequently encountered in 
the cemetery. In the present stage of 
our knowledge it is not possible to de- 
termine the full significance of the find- 
ing of incinerated human _ remains 
deposited in earthenware vessels, re- 
covered during prospecting work in the 
eastern and southern refuse heaps of 
Hawikuh, and in two cases in associa- 
tion with normal burials uncovered dur- 
ing the systematic excavation of the 
western cemetery. Disposal of the dead 
in this manner is not surprising, how- 
ever, as like instances have been noted 
in the Southwest, notably in the Gila 
drainage of southern Arizona, where 
normal extended burials in houses, and 
urn burials of incinerated remains about 
the margins of refuse heaps (“‘pyral 
mounds”’, as Cushing terms them), 
occur in association with the same ruins 
and the same culture. Indeed Cas- 
tafieda, the chronicler of Coronado’s 
expedition, says of the natives of Cibola 
that ‘“‘they burn their dead, and throw 
the implements used in their work into 
the fire with the bodies. ’” 

It has been said that the pottery of 
Hawikuh exhibits a retrogression in the 


3 Excavation of the northern cemetery of the ruin in 
the summer of 1918 revealed many more burials of 
incinerated remains. These had been deposited in 
jars covered with bowls in small, shallow pits dug 
beneath the original surface, in prehistoric times, be- 
fore this great refuse heap was formed. In no instance 
do the incinerary vessels bear glazed decoration and in 
practically every case the vessels had been ‘‘killed’’ by 
puncturing the bottom. 
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refinement of its pictography from the 
earliest period of the occupancy of the 
site until its abandonment in the latter 
half of the seventeenth century, and if 
we may accept the statements of the 
Spanish chroniclers at their face value, 
rather than as haphazard guesses, the 
settlement itself had declined from a 
pueblo of 200 houses in 1540 to one of 
110 houses in 1604 While much remains 
to be done before definite conclusions 
regarding the growth and decline of the 
village can be reached, it is certain that 
the eastern part of the pueblo is the 
oldest, or at least the eastern houses are 
older than the western, for before the 
latter tier of dwellings was constructed 
the area on which their foundations 
stand was the dump-ground for the 
eastern houses. Not only was this 


artificial base shown by the excavations, 
but débris of building, in one instance 
exceeding twenty feet in length by three 
feet in maximum thickness, was found 
midway in the depth of the refuse heap 
forming the western cemetery, showing 
quite clearly that buildings were in 
process of erection after the refuse had 
reached a depth of about seven feet. 

Although the study of the archaeol- 
ogy of Hawikuh has been barely com- 
menced, the results of last season’s work 
give promise of a material addition to 
our knowledge of an important phase 
of Pueblo culture, and it is hoped will 
ultimately open the way to the solution 
of related problems in Southwestern 
archaeology. 


Museum of the American Indian, Heye Foundation 
New York City 
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THE CLIFF DWELLERS 
ROSE HENDERSON 


OU must have loved the sunrise, starlight above 
tall pines, and sea-blue skies. 
You climbed up to your houses, and you knew 
the gleaming paths across the yellow plains. 
Along the mesa edge you built your fires, beat back 
your foes, and danced wild, joyous orgies in the dim, 
hushed nighi. 
You knew the sound of plunging waters when the teor- 
rent leaped the echoing gorge. 
You heard the gentle rasping of the cactus when south 
winds crept past your canyon walls. 
You dared the vastness and the solitude; loved, hated, 
worshipped in your citadel. 
I touch your pictured stones, walk your small city with 
its myriad broken cells, and I believe I know you just 
a little as you were, 
Here with your glowing skies, your valley gardens and 
your desert sands. 





































SURGERY AMONG THE ANCIENT PERUVIANS 


GEORGE GRANT MacCurpy 


UR knowledge of prehistoric sur- 
gery is limited to operations that 
affected the bony tissue. The 

osseous remains of paleolithic man thus 
far brought to light are relatively few in 
number; hence the small chance of dis- 
covering traces of paleolithic surgical 
operations even if these existed. On the 
other hand there is abundant evidence 
that neolithic man practised surgery 
with a considerable degree of skill and 
success. One of the best known and most 
remarkable of neolithic surgical opera- 
tions was trepanation. Itcan be traced 
without a break from modern surgical 
practice back at least to early neolithic 
times and to a race closely akin to the 
paleolithic hunters of western Europe. 
Its great antiquity is matched also by 
the boldness which led to its inception. 
The hardihood of the first attempt 
could scarcely have found sufficient 
basis in a knowledge of cephalic anat- 
omy, and yet those who deposited their 
dead in communal sepultures must have 
been more or less familiar with the 
human skull. Given, however, a great 
emergency, this slight familiarity might 
have contributed toward a steadiness 
of nerve not otherwise attainable. The 
first cases might well have been victims 
of accident or violence. 

The neolithic operator did not dis- 
tinguish between epilepsy and convul- 
sions common to childhood. The fail- 
ures to cure epileptic cases by means of 
trepanation would be offset by the cases 
of childhood convulsions, which would 
be out-grown. The practice would thus 
be justified and become fixed. In time 
special virtues might be attributed to 
crania that had been trephined. The 
aperture through which the Spirit es- 
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caped would come to possess super- 
natural qualities; from its borders would 
be (in fact were) cut bone amulets to be 
worn by those who would escape simi- 
lar maladies. In time also might in- 
complete trepanation, 7. e., the removal 
of the external table, be substituted 
for the more serious operation involving 
the entire thickness of the cranial case. 

That flint implements were wholly 
adequate for the operation was demon- 
strated by Broca,' who by means of a 
paleolithic chipped flint from the cave 
of Cro-Magnon (Dordogne), trephined 
the skull of a two-months-old dog. 
The operation, which was by the 
scraping process, lasted about eight 
minutes; during this time the dura 
mater was laid bare over an area as 
large as a 20 centime piece. Broca 
was able also to satisfy himself that 
scraping subjected the outer cerebral 
membrane to less danger than any other 
trephining process. The dog did not 
even have a temperature following 
the operation and the wound healed 
promptly, this despite the fact that 
the flint was of great antiquity and 
somewhat dulled instead of possessing 
the keen edge produced by a fresh 
fracture of freshly quarried flint. 

It is not strange that even the best 
authorities should have confounded, 
for a time at least, cases of prehistoric 
trephining with openings, which might 
have been the direct result of wounds, 
or of pathological conditions. Again 
some openings in the cranium are 
known to be congenital.? To the latter 
category belong the abnormally large 


1 Bull. Soc. d’anthrop. de Paris, 1877, p. 400. 
2Broca, Bull. Soc. d’anthrop. de Paris, 1875, 192-198 
and 326-336. 
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parietal foramina, and openings due 
to cerebral hernia. But their position 
and the nature of their margins make 
them easily distinguishable from trep- 
anation. Pathologic openings in the 
skull are produced on the one hand 
by intra or extra-cranial tumors, that 
invade and destroy the bony tissue; on 
the other hand by a disease of the bone 
itself. The former need not be confused 
with trepanation because the margins 
cannot cicatrize. In the latter, al- 
though cicatrization is possible, the 
the diseased condition of the bone ex- 
tends beyond the margin of the per- 
foration. 

Traumatic openings would be the 
most difficult of all to distinguish from 
trepanation, because there might be 
complete cicatrization of the margins 
and at the same time complete integrity 
of the adjoining bony tissue. Hence 
the appearance of a key specimen was 
necessary in order that the scientific 
world might grasp the fact of prehis- 
toric trephining. 

It remained for a noted American 
archaeologist, E. G. Squier, to produce 
the key specimen. In examining the 
important collection at the palatial 
residence of Sefiora Zentino, of Cuzco, 
Squier’s attention was attracted by a 
skull from a pre-Columbian Inca ceme- 
tery in the Yucay valley, twenty-four 
miles east of Cuzco, the cemetery being 
within a mile of the “Baths of the 
Incas’. This skull' was given by his 
hostess to Squier, who later submitted 
it to Broca. The latter immediately 
recognized the skull as a case of trep- 
anation,? for the simple reason that 
the opening could not have been due to 
any other procedure. 


1 Now in the American Museum of Natural History. 
2Cas singulier de trépanation chez les Incas. Bull. 
Soc. d’anthr. op. de Paris. 1867, p. 403. 


[ 383 ] 


The aperture is rectangular and pro- 
duced by means of two pairs of parallel 
incisions, one pair at right angles to the 
other. Since the incisions extended in 
all directions beyond the corners of the 
opening, this method necessitated the 
removal of relatively much more per- 
iosteum than would be required in the 
more complex circular operations. 
Curiously enough Broca failed to profit 
fully by the lesson of this case from Peru; 
for it was not until several years later 
that he recognized as actual casesof trep- 
anation, the prehistoric examples al- 
ready found in France. 

Perhaps in no other part of the world 
was prehistoric trepanation more in 
vogue than in Peru. The geographic 
distribution of the practice in Peru is 
quite general. In the Muniz collection 
described by McGee* comprising a 
total of nineteen trephined crania, 
fourteen (eleven being from the prov- 
ince of Huarochiri) were from west 
central Peru and the more arid pied- 
mont and coastal region, while five 
were found in the vicinity of Cuzco. 
These were culled from a collection of 
1,000 skulls. 

Dr. Julio C. Tello‘ figures twenty- 
four trephined skulls of the ancient 
Yauyos who occupied the same general 
region as the Huarochiris. It was this 
region in the foothills to the east of 
Lima that furnishes eleven of the 
trephined crania in the Mufiz col- 
lection. Tello states that some 10,000 
crania and mummies were taken from 
the caverns and low stone structures 
(chaukallas) of the locality in question. 
A part of this great collection now be- 
longs to the Warren Museum of the 


3 Manuel A. Mufiiz and W J McGee. Primitive 
Trephining in Peru. 16than. rept., Bur. Amer. Ethnol., 
11-72, Washington, 1897. 

4 Prehistoric trephining among the Yauyos of Peru, 
Proc. Intern congr. of Americanists. Part 1, 75-83. 
London, 1913. 
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Harvard Medical School. In this zone 
the Aymara language has not yet even 
been wholly supplanted by the Quichua 
language, which surrounds it ‘‘and 
which the Incas made every effort to 
spread.”’ 

In the Tello collection there are 
seven pronounced examples of the 
rectilineal mode of operation, as typi- 
fied in the Squier specimen previously 
described. In the Muniz collection 
there are five such examples, four be- 
ing from Huarochiri, which might there- 
fore be looked upon as a center for 
this primitive type of operation. 

McGee and Tello differ as to the 
motives which led the ancient Peru- 
vians to practice trepanation. Ac- 
cording to McGee there are suggestions 
of therapeutic treatment in a few of 
the crania; but stronger indications 
that, even in these cases, the operations 
were primarily thaumaturgic, while, in 
the great majority of cases, the opera- 
tions can only be interpreted as wholly 
thaumaturgic. Moreover he minimized 
the skill of the practitioner and be- 
lieved the percentage of successful 
operations to be very low. 

On the other hand Tello concludes that 
trepanation was preéminently a thera- 
peutic measure employed in cases of: 
(1) an antecedent fracture, (2) a simple 
traumatism of the cranuim which de- 
nuded the periosteum, (3) a circum- 
scribed periostitis or osteoperiostitis, 
perhaps also of traumatic origin, (4) 
lesions, probably of a syphilitic nature. 
He was also impressed by the skill of 
the operator as well as by the degree of 
success attained. In the Yale Peru- 
vian collection about to be described 
there is evidence in support of the 
views of both McGee and Tello. 

During the expeditions of 1914 and 
1915, under the auspices of Yale Uni- 
versity and the National Geographic 
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Society, a series of human crania and 
mummies to the number of 339 (frag- 
mentary specimens included) was gath- 
ered from caverns in the highlands 
northwest of Cuzco. With one excep- 
tion (Yanamanchi) the localities are all 
in the drainage basin of the Urubamba 
river. The localities in the order of 
yield are: Paucarcancha 192, Patallacta 
(Qquente) 90, Torontoy 30, Huata 17, 
Yanamanchi and Sillque 4 each, Huis- 
pan 1, and Huarocondo 1. At the re- 
quest of Professor Hiram Bingham, 
Director of the expeditions, the author 
has undertaken a detailed study of these 
collections. From Paucarcancha by 
way of Patallacta to Torontoy (the 
three chief sites) is about five miles; 
from Torontoy and Yanamanchi on the 
extreme northwest to Huarocondo, the 
most distant site on the southeast is not 
over forty miles; Machu Picchu, ex- 
plored by an earlier Yale Peruvian ex- 
pedition (1912) is not over eight miles 
in a straight line to the northwest of 
Torontoy; so that the entire area may 
be looked upon as an ethnic unity at the 
time when these caverns were made use 
of by the ancient inhabitants of the 
region. The stock is apparently the 
same as that which left their remains 
in the caves and chawkallas of the prov- 
inces of Yauyos and Huarochiri. 
While the examples described by Mc- 
Gee and Tello have many points in 
common with those in the Yale Peru- 
vian collection, one is struck by the 
complete absence, in the latter, of trep- 
anations by means of two pairs of 
parallel straight incisions. As in all 
collections of the kind it has been (in 
this one) practically impossible to dis- 
tinguish in certain cases between trep- 
anations on the one hand and scars or 
artificial apertures in the cranium due 
to other causes on the other. We 
shall begin, therefore, with undoubted 
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cases that still bear distinct marks of 
the surgeon’s instrument and pass by 
degrees to the doubtful cases. The 
relatively high percentage of examples 
in which the brain case has been at- 
tacked in one way or another leads one 
to the conclusion that whether in sick- 
ness or in health, in peace or in war, the 
ancient Peruvians of the highlands were 
a cephalocentric race. 

The first example is that of a female 
about twenty-four years of age from 
Paucarcancha (pl. I, fig. 1). There is a 
crudely cut circular opening nearly mid- 
way between the sagittal suture and the 
left parietal eminence. Marks of the 
primitive instrument are distinctly visi- 
ble on the surface of the bone along and 
near the margin. The cranial wall is 
very thick (nearly 7 mm.). The sur- 
rounding bone was in a_ perfectly 
healthy state. No radiating fissures 
are visible; but there is a distinct fissure 
in the plane of the diploe. The opera- 
tion was evidently to relieve the effects 
of a severe blow and was followed by 
the death of the victim before the 
healing process had become manifest 
in the bone. The blow of itself might 
have been fatal. The fact that the 
patient did not survive is no reflection, 
therefore, on the operator. 

The second example is that of an 
adult male about twenty-four years old, 
who had been subjected to a slight 
Aymara deformation (pl. I, fig. 2). 
The trephining operation was under- 
taken to relieve a formidable depressed 
fracture affecting both the frontal and 
left parietal with its center in the re- 
gion of the stephanion. The large ir- 
regular aperture has a total length of 
84 mm. and a maximum width of 50 
mm. In addition the external table 
has been removed over a field extending 
from the left supra-orbital margin to 
the anterior margin of the large aper- 
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ture. Surrounding the aperture (ex- 
cept for a short stretch at the posterior 
end) and roughly parallel to its margin. 
there is a distinct ring marking the 
limits to which the periosteum had been 
laid bare. A fissure passes from the 
anterior end of the opening to and 
across the  supra-orbital ridge; a 
similar fissure, or the continuation of 
the same one, extends from the pos- 
terior limit of the opening almost to 
the left lambdoid suture. Further 
proof of the fracture is to be seen in the 
undercut margin of the aperture in the 
frontal region. In this case the in- 
strument employed was much sharper 
than in the preceding. The margins, 
especially at the rear, are so clean- 
cut as to suggest the use of a steel 
blade. If this be so, then Paucar- 
cancha must have continued to serve 
as a place of burial after the arrival of 
the European. The bone did not heal; 
the case was desperate and would prob- 
ably have been lost even by the best 
modern surgeon. 

In a youthful male of about twenty 
with Aymara deformation, there is an 
oval opening 48 x 35 mm. in the right 
parietal reaching from the coronal 
suture almost to the parietal eminence 
(text-fig. 1). Although no terminal 
fissures radiate from the opening, the 
undercutting and nature of the upper 
margin of the opening would seem to 
point to a depressed fracture as the 
cause of the operation. Marks of the 
instrument are distinctly visible along 
and near the margins. The bone had 
not healed when death supervened. 
This might have been due more to the 
antecedent wound than to any lack of 
skill on the part of the surgeon. 

An adult female of about twenty- 
eight suffered a severe fracture of the 
skull reaching from the right ala magna 
of the sphenoid to the left parietal 
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eminence, and from a point in front of 
this eminence by way of the bregma to 
the right sphenoparietal suture (pl. II, 
figs. 1 and 2). Coincident with the 
fracture, the first right molar was split 
open and a portion of the crown lost. 
The lower jaw not having been re- 
covered, it is not possible to state 
whether any of the lower teeth suffered 
from the shock. To relieve the frac- 
ture of the skull, two operations were 
performed. (1) An irregular piece of 
bone, 36x26 mm., was removed from 
the track of the fracture midway be- 
tween the coronal suture and the parie- 
tal eminence. The front half of the 
margin is cut smooth by the surgeon's 
instrument. (2) Aspindle-shaped piece 
of bone, 47x14 mm., was removed from 
the frontal in the region of the bregma. 
Here again only the front half of the 
margin has been cut by the surgeon, 
marks of his instrument being carried 
over on to the parietals at each end 
of the aperture. The posterior mar- 
gin of the opening coincides throughout 
with the coronal suture. As was the 
case in figure 2, the instrument em- 
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ployed was not only very sharp but also 
under perfect control. The violence 
of the shock that caused the frac- 
ture, however, was too great a handi- 
cap for the skill of the surgeon to over- 
come and death followed shortly. In 
this case the motive cannot be covered 
by any cloak of mystery. The opera- 
tor simply risked a chance to relieve an 
unfortunate victim of accident or vio- 
lence and lost. 

Torontoy has furnished two speci- 
mens in which the motive for the opera- 
tion is unmistakable. The skull repro- 
duced in plate III (fig. 1) is that of a 
male about twenty-eight years old. 
The large opening, 73x58 mm., made at 
expense of the frontal, left parietal, 
temporal, and wing of the sphenoid is 
a typical example of primitive trephin- 
ing. In places the inner table is left 
projecting into the aperture as if the 
surgeon had found difficulty in remov- 
ing this table without injury to the 
cerebral membranes. Beyond the rag- 
ged margins are numerous tangential in- 
cisions, some of them at least 30 mm. 
in length. The patient had previously 
suffered a bad fracture of the temple, 
the results of which can still be seen in 
two radiating fissures. One of these 
extends from the lower anterior mar- 
gin of the aperture across the left 
zygomatic process of the frontal and 
roof of the orbit; the other from the 
lower posterior margin downward and 
backward across the temporal to the 
base of the mastoid process. The ab- 
sence of healing is proof that the sub- 
ject was unable to withstand the com- 
bined shock due to the blow that caused 
the fracture and to the trepanation 
made doubly long and painful through 
the use of a stone instrument. 

The skull shown in plate III (fig. 2) 
is from a mummy. The sex of the 
skull alone would have been difficult to 
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determine, but the pelvis is that of a 
female; the age is about thirty. An 
opening, 45x40 mm., extends from the 
right stephanion almost to the bregma. 
Marks of the instrument are dis- 
tinctly visible, proving that the patient 
died shortly after the operation. The 
surrounding bone had been _ honey- 
combed by disease prior to the opera- 
tion; the grounds for the latter were, 
therefore, therapeutic. 

We shall now consider a series of 
cases in which the healing process has 
removed all traces of the surgeon’s in- 
strument, but which are obviously ex- 
amples of trepanation. 

An adult female about thirty-six 
years of age with pronounced Aymara 
deformation has undergone trepanation 
at two different times (text fig. 2). The 
first was between the obelion and the 
left parietal tuber, the other between 
the obelion and the right parietal tuber. 
The two are thus placed so as to be 
bilaterally symmetrical. In each the 
field covered was approximately the 
same, each being nearly round with a 
diameter of about 38 mm. The earlier 
operation, on the left, had entirely 
healed; near the center of the scar is a 
tiny hole with sloping walls. The oper- 
ation on the right, which was followed 
by a partial healing, seems to have been 
performed by scraping, the surface be- 
ing left practically flat in one direction 
and slightly cupped in the other; at the 
center a small pit just falls short of 
penetrating the internal table, and is 
comparable with the hole on the op- 
posite side. The sameness of the two 
operations and their symmetrical ar- 
rangement precludes the possibility of 
their having been due to chance wounds 
inflicted either intentionally or unin- 
tentionally. They are just as much 
trepanations as those in which the re- 
generative process had not yet obliter- 
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ated the telltale marks and fortuitous 
supplementary incisions of the sur- 
geon’s instrument. The motive for the 
cperations is hidden and may be classed 
asthaumaturgic. In another adult skull 
with pronounced Aymara deformation 
(cat. no. 29), there is precisely the same 
operation and in the same position, but 
it was performed on the right side only. 
The skull is fragmentary, but the field 
of the operation was intact when this 
study was made. 

We next come to what is manifestly 
the most remarkable case on record, an 
adult male of about sixty-five from 
Patallacta (pl. IV). This man under- 
went as many as five trephining opera- 
tions, all of which penetrated to the 
cerebral membranes, and which were 
apparently performed at various times. 
In only one of the five is there any dis- 
tinct indication of infection. Did 
the surgeons of the time possess any 
effective means of combating septice- 
mia? It would seem so; especially in 
view of the fact that the Incas were 
successful embalmers of their dead. 
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Recently Reutter' has made an analysis 
of embalming substances from Peru. 
These were found to contain Baume de 
Pérou, menthol, salt, tannin, alcaloids, 
saponines, and undetermined resins. 
Like the ancient Egyptians and Cartha- 
ginians, therefore, the Incas made use 
of substances rich in“ acide cinnamique”’ 
to embalm their dead. As these have 
excellent antiseptic properties, it is 
permissible to presume that the sur- 
geons of the time might have taken ad- 
vantage of their therapeutic value in 
trephining operations. 

Cushing* describes the operation on a 
gangrenous wound in the foot of an 
Indian. After cleansing the tumor, 
it was cut open; pus, serum and gan- 
grenous tissue were removed, and the 
discolored periosteum carefully scraped 
(the lancets were of bottle glass and 
obsidian). At this stage a fetish was 
ceremoniously applied to the affected 
spot for a moment, after which the 
wound was repeatedly cleansed, sprayed 
with an infusion of willow-root bark, 
and dried. Finally came the applica- 
tion of pifon gum and a neat bandage, 
the dressing being dusted with an astrin- 
gent powder. McGee justly calls at- 
tention to the probability that the 
primitive surgeon might give to the 
fetish the credit due to the after treat- 
ment. Incantation might well have 
been an accompaniment of ancient 
Peruvian trepanation; there is no posi- 
tive proof to the contrary. There does, 
however, seem to be proof that some- 
thing more than magic was necessary 
in order to obtain such results as are 
afforded in the present specimen. 

All five of the apertures are nearly 
round and vary but little in size (some 
32 mm. in diameter). Two of these 


1Bull. et mém., Soc. d’anthr. de Paris 6¢ sér., t. VIe, 
288-293, 1915. 
2A case of primitive surgery. Science, N.S.,V, 1897. 


are on the left side of the frontal and 
so close together that only a slender 
bridge of bone intervenes. Had the 
two operations been performed at the 
same time there would have been either 
no bridge at all or else a more sub- 
stantial one. The upper one of the two 
is probably the later operation. The 
third aperture is midway between the 
bregma and obelion, its center being 
a little to the right of the sagittal 
suture. The fourth and fifth openings 
are wholly within the right parietal, 
one being between the third and the 
eminence and the other between the 
eminence and the obelion. This was 
probably the latest of the five opera- 
tions and is the one that was followed 
by infection. The external table has 
been removed from two oval spots on 
this skull, one near the right frontal 
tuber and the other near the left parie- 
tal tuber. Whether these represent 
minor trephining operations it would be 
difficult to say. Even if they do not, 


the skull would still be secure in its: 


title to rank first in its class. This 
skull with no signs of local pathological 
conditions and with nothing to indi- 
cate a single case of fracture is one of 
the weightiest known documents in 
favor of trepanation for troubies that 
do not have their seat in the bony 
framework of the head. It also shows 
that trepanation was performed on the 
forehead as well as_ those regions 
generally covered by the hair. 

The skull of alarge and powerful male 
about fifty-five years old is reproduced 
in plate V. It is from cave number 9 
at Huata, described as an open cave 
on a point east of the houses and about 
fifty feet below them. The skull presents 
a variety of phenomena. In the first 
place there are two trepanations near 
the vertex—one in the right half of the 
frontal near the coronal suture and one 





[390] 








amc int 


RT 








ART AND ARCHAEOLOGY 


in the upper anterior angle of the right 
parietal. In each the loss of the exter- 
nal table far exceeds that of the inter- 
nal table. The margin of the latter 
in the larger of the two openings is 
dentate. In neither case is there any 
evidence of antecedent fracture or dis- 
ease of the bone. On the occipital 
near the lambda and in contact with 
the left branch of the lambdoid suture, 
the external table has been removed, ap- 
parently by scraping, from an oval 
area 40x25 mm. Near its center is an 
irregular pit that reaches to the internal 
table but does not penetrate it. The 
operation, therefore, might have com- 
bined cauterization with scraping; it 
was probably subsequent to the two 
in the vertex, although the healing of 
the bone is well advanced. 

In the frontal a short distance above 
the right brow ridge is a small irregular 
aperture that might have been due 
to violence; the bone is thoroughly 
healed. Farther up on the frontal and 
just to the left of a median plane is a 
deep pit causing a dent in the internal 
table but not penetrating it. Although 
the surface of the pit is irregular, the 
healing process is complete. It might 
have been caused by a heavy blow 
(the skull is thick), or perhaps by a 
tumor. There is another deep elon- 
gate dent extending across the left 
frontozygomatic suture, the blow carry- 
ing with it a portion of the frontal proc- 
ess of the malar, which now projects 
into the left orbit. The base of the 
left temporal crest was also split by the 
same blow, or by another less violent. 
The skull thus bears the scars of no 
less than seven encounters with enemy 
and with surgeon, none of which proved 
fatal. That its owner also had his share 
of dental suffering the large bone cist 
connecting with the socket of the 
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upper right median incisor bears abun- 
dant testimony. 

We shall next consider a large group 
of cases in which some are presumably 
trepanations, while others must be 
classed as more or less doubtful. The 
skull in plate VI (fig. 1) is of a male 
about sixty. On the right half of the 
frontal near the coronal suture the 
external table has been removed from 
a field 22x15 mm., apparently by 
scraping. The place had healed al- 
though the pores of the diploe are not 
wholly obliterated. It is probably a 
case of minor trepanation. 

In plate VI (fig. 2) the cicatrice is one 
that might have developed from a 
wound caused by the glancing blow of 
sharp weapon, such for example as a 
saber might make; it is one of many 
such. Ina fragmentary male cranium 
also from Paucarcancha (cat. no. 67), 
the external table is removed in a clean- 
cut manner from a field 40x37 mm. in 
the region of the right parietal tuber. 
As however no sabers have been re- 
ported from these caves the most plaus- 
ible explanation would be trepanation 
by scraping. We know that during the 
neolithic period, and later, in Europe 
trephining was done not only by this 
process but also by cauterization. There 
is reason to believe that both these 
methods were practised among the 
ancient Peruvians as we shall presently 
see. The case before us is almost cer- 
tainly an example. The external table 
had been removed from a circular 
field 43 mm. in diameter at the expense 
of right parietal and frontal. The 
skull is of a youth about twenty. 

An oval cicatrice with a maximum 
diameter of 45 mm., not unlike one that 
might have been the result of a saber 
stroke, is in the left parietal near the 
sagittal suture and midway between the 
coronal and lambdoid sutures of a male 
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skull about thirty, with Aymara defor- 
mation (pl. VII, fig. 1). The inner table 
was penetrated leaving a hole 7x3 mm. 
The scar is slightly dished in the direc- 
tion of its shorter axis, which gives it 
all the more the appearance of having 
been caused by a saber stroke; and 
yet I am inclined to give it a place in 
the trepanation column. 

In the skull of a female some twenty- 
two years old from Paucarcancha (pl. 
VII, fig. 2), there is a deep oblong cica- 
trice overlapping almost equally on the 
left parietal and occipital near the 
lambda. Whether the external table 
has been removed by an operation or 
the entire thickness of the cranial wall 
was simply carried in by the impact of 
the blow, it would be difficult to say. 
The indentation of the inner table at 
this point favors the latter view, as 
does the suggestion of a fissure extend- 
ing beyond the upper margin of the 
part affected. 

One of the best examples of what 
seems to be a combination of scraping 
and cauterization is furnished by an 
adult (fifty-four years old) female skull 
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from Patallacta (text-fig. 3). The scene 
of operation is the vertex, the two par- 
ietals being affected to an equal extent. 
The removal of the external table occur- 
red over a field 56x43 mm. in extent. 
Within this field and wholly in the left 
parietal a large deep pit was sunk, per- 
haps at a later date, to the level of the 
internal table. The bone was not dis- 
eased; and the motive of the operation 
was presumably thaumaturgic. 

In text-figure 4 we have the unusual 
association of what seems to be a frac- 
ture and trepanation by means of 
scraping. The cranium is of a female 
some fifty years old with Aymara de- 
formation. The area affected is nearly 
central over the left parietal eminence 
and covers 36x26 mm. In its lower 
half is a nearly circular aperture 13 mm. 
in diameter with jagged margin. The 
remains of what was almost certainly a 
crack extends from the anterior margin 
of the hole forward to the coronal 
suture. Just back of this larger field 
and in contact with it is a smaller one, 
from which the external table alone has 
been removed. The healing of the bone 
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in both cases is well advanced. The 
left zygomatic arch had been crushed 
in probably coincident with the injury 
to the left parietal. In addition on the 
right of the frontal midway of the 
metopic suture there is a superficial 
oval cicatrice some 20x16 mm. in dimen- 
sions. Surely the hazards of living 
were meted out to the female as well 
as the male portion of the race that 
once inhabited the highlands of Peru. 

In the first two categories of skulls 
combined there are twenty-nine, which 
are certainly trephined. In the third 
group there are twenty-nine skulls, eigh- 
teen of which are adjudged to have been 
trephined. The forty-seven trephined 
skulls include twenty-nine males, six- 
teen females, and two youths. While 
there are nearly twice as many treph- 
ined crania among the males as among 
the females, the ratio corresponds 
roughly to that between the total num- 
ber of males and females in the collec- 
tion (130% to 108%). It is safe, there- 
fore, to assume that if the latter includ- 
ed an equal number of the two sexes, 
one would find in it about as many 
trephined female crania as male. 

In thirteen of the skulls (of both 
sexes) trepanation followed fracture; 
in one the operation was to remove dis- 
eased bone; in thirty-one there were no 
visible signs of antecedent disease or 
wound; and in two, post-mortem decay 
made it impossible to decide whether 
there had been antecedent traumatism 
or disease of the bone. 

In eight cases, most of them in- 
volving fractures, death followed im- 
mediately; in eleven there was partial 
healing, in twenty-six complete heal- 
ing, and in two the degree of healing 
could not be determined. One may as- 
sume, therefore, that as practised among 
the ancient Peruvians, trepanation was 
by no means a dangerous operation. 
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Twenty-one of the trephined crania 
had been subjected to Aymara (circular 
constriction with compensatory elon- 
gation) deformation; twenty-six were 
not deformed. Here again the ratio 
is approximately the same as it is for 
the collection as a whole. Aymara 
deformation, therefore, was in no sense 
a contributory cause of trepanation. 
In other words, it did not tend to cause 
troubles, the cure for which would be 
sought in trepanation. 

Eliminating skulls represented by 
very small fragments and those of very 
young children, out of the two hundred 
and seventy-three remaining, forty- 
seven, or seventeen per cent, have 
undergone at least one trephining oper- 
ation. But some of the skulls were 
operated on more than once (in one 
case five times), so that the percentage 
of operations to the total number of 
skulls would be even greater. 

The ratio, therefore, of trephined 
skulls to non-trephined skulls in the 
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collection under consideration is greater 
than that in any other collection hither- 
to described. 

This is all the more remarkable when 
it is recalled that out of a collection of 
some one hundred and thirty-five skulls, 
representing adults of both sexes, 
youths, and children from Machu Pic- 
chu, only eight miles in a straight line 
northwest of Torontoy not a single case 
of trepanation has been reported. ' 
Curiously enough at Machu Picchu the 
females predominate (102+ to 22°) 
even more than do the males in the col- 
lections here studied. Why? One hy- 
pothesis is that the female skeletons 
found in such preponderance at Machu 
Picchu ‘are largely the remains of 
Virgins of the Sun and _ priestesses 
engaged in the service of the temple.”’ 





1G. F. Eaton. The collection of osteological mate- 
rial from Machu Picchu. Mem. Conn. Acad. Arts and 
Sci., V, 1916. 


Another is that the normal propor- 
tion of the sexes was disturbed by 
the withdrawal of males for war pur- 
poses. It is now apparent that the 
two sets of phenomena are comple- 
mentary, each explanatory of the other. 
Females had been withdrawn from 
Paucarchancha, Patallacta, Torontoy, 
and Huata, and assembled at Machu 
Picchu. Neither would explain the 
total absence of trepanation from Ma- 
chu Picchu. The two combined, how- 
ever, would go far toward doing so. 
Injuries to the head requiring this 
operation would be more frequent in 
and near the war zone; thaumaturgic 
motives, however, need hardly be more 
potent there than elsewhere. One 
would still expect to find at least some 
cases in an assemblage of one hundred 
and thirty-five crania, unless perchance 
at Machu Picchu trepanation was 
taboo. Some such establishment as 
the ‘“‘Acclahuasicuna”’ with its Virgins 
of the Sun and priestesses would be a 


logical explanation for the taboo. Fur- - 


thermore, in a group of picked individ- 
uals the number of potential cases that 
might under other circumstances lead 
to an operation, would be automatically 
reduced. 

In brief, trepanation was seldom 
resorted to for the purpose of removing 
diseased bone. In twenty-eight per 
cent of the cases it was to relieve de- 
pressed fractures while in a_ large 
majority of the instances the operation 
itself either obliterated all trace of its 
cause or else the cause was not of such 
a nature as to affect the osseous system. 

Yale University. 
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ART IN WAR SERVICE 


Pau. A. F. WALTER 


"| members of the Santa Fe- 
Taos Art Colony demonstrated 
their patriotism in manifold man- 
ner during the historic summer months 
of 1918. Their eagerness to serve the 
Nation and to help win the war opened 
new and unexpected avenues for con- 
tributing their talents. Those of draft 
age, like Lee Hersch, who had come from 
Cleveland, Ohio, responded promptly 
to the call for military service. Others, 
like Arthur Musgrave and Leon Gas- 
pard, had been invalided from Europe 
having already made their sacrifice. 
All of them, men and women, contribut- 
ed liberally, as measured by their means, 
to various war charities and purchased 
Liberty Bonds to a large amount in 
the aggregate. Most of them served 
on local Red Cross and United War 
Work Committees and were ever ready 
to assist in local entertainments to 
raise war funds and to submit designs 
for war posters. At Taos, a score and 
more gave paintings which were dis- 
posed of at a Red Cross bazaar and 
brought more than a thousand dollars. 

There was one contribution that is 
unique in war history and of which 
special record should be made. That 
was the production of ‘‘ Range Finder’”’ 
paintings for indoor use at camps and 
cantonments. The movement origi- 
nated in New York City and centered 
about the Salmagundi Club whose 
members made it their special activity 
to help win the war, the Club contrib- 
uting the canvas and other material. 
Ernest L. Blumenschein was officially 
placed in charge of the production of 
“Range Finder’’ paintings by the Taos 
and Santa Fe artists. As far as known, 
no other group of artists threw itself so 
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enthusiastically and generously into the 
task as the men and women of the 
Taos-Santa Fe Circle. As aresult the 
Museum of New Mexico and School of 
American Research in August and Sep- 
tember had an exhibition of ‘“‘ Range 
Finder” paintings that, perhaps, was 
unparalleled anywhere. 

When Mr. Blumenschein returned 
early in the spring, from the winter in 
New York City, he addressed the Santa 
Fe Society of the Archaeological Insti- 
tute on a ‘‘ Museum Night” at the new 
Museum. He explained the service 
that several ‘‘ Range Finder”’ paintings 
had been during the winter in indoor 
rifle practice and instruction. He did 
it convincingly and interestingly. In 
rifle practice one of the important ele- 
mentary lessons is that of estimating 
distances and of range finding. Out-of- 
doors it is comparatively simple to give 
such instruction but on indoor ranges 
and in lectures it was difficult to explain 
the technique until it was suggested 
that large landscape paintings could be 
used for the purpose of illustration. A 
trial was given the proposed method 
and it proved so successful that there 
was a demand for ‘‘Range Finder” 
paintings which the Santa Fe-Taos ar- 
tists set themselves to supply. Further 
use was found for the paintings in 
teaching recruits to draw military maps 
to find the best places for cover and to 
discover points of strategical impor- 
tance in a given sector. For instance, 
the student, was given the task of draw- 
ing a topographical map of a given land- 
scape. As the paintings were of French 
and Belgian scenes, they also ac- 
quainted the student with the physical 
aspects of the country which he would 
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probably traverse. It was, therefore an 
intensely practical work the artists were 
doing and they also did it beautifully, 
judging from the exhibition at Santa 
Fe. 

Among the artists who contributed 
were: E. L. Blumenschein, Leon Gas- 
pard, Sheldon Parsons, Gustav Bau- 
mann, Harriet Blackstone, Ethel Coe, 
Walter Ufer, O. E. Berninghaus, Lee 
F. Hersch, Cordelia Wilson, H. Paul 
Burlin, J. H. Sharp, Bert Phillips, J. 
Young-Hunter, and W. Herbert Dun- 
ton. The paintings were 70 by 50 and 
gave each artist scope for really notable 
work. Not one of the canvases was 
done in a perfunctory manner. Some 
of the artists expressed themselves 
more freely than they were accustomed 
to in easel paintings. Nearly all were 
familiar with French and Belgian land- 
scape and they chose bits of scenery 
that were characteristic. Several took 
for their themes the country around 
Bruges, others chose Lorraine, and the 
result was surprising because of its 
quality. In addition it was instructive 
to the multitude that came to view the 
pictures. Not only did the visitors 
get lessons in geography and military 
science but incidentally in art. It was 
like a game to some of them to study 
the character of each man’s technique 
and to compare it with that shown in 
other paintings on exhibition. Manya 
man and woman can today, at first 
sight, tell a landscape by Ufer from one 
by Burlin, and a painting by Blumen- 
schein from one by Berninghaus, be- 
cause of the lesson learned at this ex- 
hibition. It was comparatively easy 
for the layman to recognize the individ- 
uality in each painting and to pick out 
the qualities that made it distinctive. 

Walter Ufer sent in an especially 
striking landscape characteristic of 
Flanders. A canal in the foreground 
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crossed by a low double-arched bridge, 
with low shrubbery as well as tall pop- 
lars lined its banks. The main high- 
way led to the tile-roofed village with its 
church steeple and orchards in the 
middle ground, while in the distance the 
haze hung over low, gently-sloping hills. 
The fields were laid off in checkerboard 
pattern, bounded by hedges or ditches, 
with here and there a farmhouse or a 
mill. It was a summer picture rich in 
color. It had atmosphere and the pub- 
lic was enthusiastic in its praise. More 
than one visitor confessed frankly that 
there was more joy in one of those 
landscapes than in many a great can- 
vas ambitiously painted for permanent 
hanging. Several of the paintings ran 
to medieval towers and bastions with 
realistic bits of action thrown in— 
horses, soldiers, ammunition wagons, 
bursting shrapnel, the débris of battle 
—but all of them were expressive of a 
spirit that was new in the Santa Fe- 
Taos art. J. H. Sharp created a lovely 
picture of a French village which, at 
the time, figured in the cables as a spot 
of intensive conflict. There was the 
church with its twin towers, the town 
with its red roofs clustering around it. 
A rugged range of hills that jutted into 
the fertile valley, and the sky above it 
were particularly well done. Lee Hersch 
who, despite his youth, (having just 
just celebrated his 21st birthday) is 
making a place for himself in art, sent 
a painting that had something of an 
ethereal quality, a medieval castle with 
turrets and bastions crowning a hill, in 
the foreground the substantial homes of 
European peasants, a row of Lombardy 
poplars in the middle ground and a 
group of maples, with decorative effect, 
in the foreground to one side. O. E. 
Berninghaus had a village street bor- 
dered by high-dormered houses. A horse, 
that had been killed in harness, and a 
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broken-down ammunition cart added 
a touch of grim realism. H. Paul Bur- 
lin gave an impressionistic painting of 
Taos scenery that demonstrated how 
close the resemblance of New Mexico 
landscape, in fertile sections, to that of 
certain parts of France and Spain. 
It was a fine production. The canvas 
by W. Herbert Dunton gave an impres- 
sion of vastness which one does not 
associate with the crowded little king- 
dom of Belgium. In the background, 
rocks and trees partially hid a farm- 
house, from which stretched a road over 
an undulating battlefield. In the fore- 
ground broken carts, dead horses and 
and other evidences of a bitter conflict 
told a vivid story. Harriet Blackstone 
and Ethel Coe painted scenes in Bruges; 
the former a substantial three-arched 
bridge over a smoothly flowing river, 
with a square tower and houses with 
high eaves in the background; the latter, 
one of the massive gateways into the 
town, with evidences of a skirmish in 
the foreground and marching troops in 
the distance. Gustav Baumann’s pic- 
ture was a landscape in the Ardennes, 
more grim and rugged in its character 
than the rest. To one side in the fore- 
ground was a chateau badly ruined by 
artillery fire. The bridge that spanned 
the rapid current of the stream had 
been shot to pieces. On the other side 
clumps of straggling pines melted into 
the irregular evergreen forest along the 
horizon. E.L.Blumenschein, in his en- 
thusiasm, contributed three paintings, 
all of them more sketchy than the can- 
vases of most of the other contributors, 
but well conceived and put together, 
and with a charm that lies in a land- 
scape that leaves something to the 
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imagination, that suggests rather than 
pictures. Altogether it was a most 
satisfying exhibition. As to meeting 
its purpose, the best testimony is that 
of General Johnson, who wrote to Mr. 
Blumenschein from Camp Cody: ‘‘The 
paintings will be of inestimable value 
to us in our musketry and machine 
gun instruction.” 








THE EFFECTS OF THE WAR ON THE RACE 


ALES HRDLICKA 


VERY general and serious appre- 

hension in connection with the 

present war concerns its possible 
untoward dysgenic effects on the race. 
The Roman, the Napoleonic and other 
protracted wars are believed to have in 
the end sapped the virility of the princi- 
pal participant nations and resulted in 
physical decline which had serious ra- 
cial consequences. Similar dangers are 
now being held out before the nations of 
Europe, and, since our participation in 
the war, also before the people of this 
country. There is, even among medical 
men and men of science, a fear of the 
effects of shattered constitutions, in 
many cases probably incapable of giving 
the world a healthy progeny; and of last- 
ing effects of strains, shocks, privations, 
exposure, wounds, the consequences of 
which may be felt for generations. In 
addition it is pointed out that there 
will be acquisitions of various diseases, 
which may leave traces in the descen- 
dants; and that there may be great 
direct losses of the best human material, 
while the inferior classes shall have 
been left home to procreate and reduce 
the physical standards of the coming 
population. These assumptions are 
enough for the pessimist to despair of 
future of the race. 

Happily they are not entirely correct; 
and though it would be wrong to try to 
diminish the many really sad and detri- 
mental consequences of this most terri- 
ble-war, yet it may be well to point out 
that there is another side to the ques- 
tion, and that a more cheerful one. 
And to see that side does not even call 
for optimism, but only for sound obser- 
vation. 


In the first place we have no scientific 
basis for the belief that any of the war- 
like nations of the past have actually 
degenerated physically as the result 
of their wars. The losses of fighting 
men doubtless told in many instances, 
but it may be questioned if they told 
more than merely as so much loss of 
fighting material. That all the fighting 
nations of the past after a shorter or 
greater period of progress were downed, 
cannot be regarded alone as a proof of 
their physical decline. The more in- 
tently we study on the one side the 
history and on the other the bodily 
remains of these nations, the more ap- 
parent it becomes that their decline 
must have been due more to political, 
cultural and intellectual causes and 
disharmonies, rather than to any phy- 
sical degeneration. We find no clear 
evidences of such a degeneration when 
we compare the skeletal remains of the 
older and more recent Egyptians, of the 
Homeric or mediaeval Greeks, or of 
the pre-Christian Romans and present 
day Italians. Since the Christian Era 
the most warlike of the Europeans were 
the Nordic and Germanic tribes; their 
losses in fighting men were enormous; 
but there is no sign that the people de- 
generated. And as to the oft-repeated 
allusion to the physical weakening of 
the French nation as a result of the 
Napoleonic wars, it is based, as has 
been recently shown, on a very loose in- 
terpretation by some non-scientific wri- 
ters of data which actually show no 
such conditions. 

Our first inference, therefore, is that 
physical degeneracy as a result of pre- 
vious great wars in history is not proved. 
Yet unquestionably the losses of every 
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great war, and in this I include the 
debilitating effects of wounds and dis- 
ease, must mean some diminution in 
the physical potentiality of each nation 
involved. But fortunately such a di- 
minution appears to be only temporary. 

There are some wonderful laws work- 
ing on living nature, humanity included. 
One of these is the e/imination of the un- 
fit. Another is that of adaptation. Still 
another is that of restitution, and finally 
there are those of compensation. These 
laws have taken care of war-ridden 
mankind in the past, and as they work 
with undiminished vigor they can safely 
be expected, with such intelligent as- 
sistance as in these days they can be 
given, to accomplish even more in the 
future. 

The law of elimination provides that 
those who have become unfit beyond 
the possibility of restitution, and those 
of their necessarily limited progeny 
who may be similarly afflicted, shall be 
shed off from the body of the race like 
so many prematurely dry leaves from 
a great tree. They leave little if any 
trace after a few generations. They are 
a loss, but, taking the bulk of the race 
of a large nation, such a loss is imper- 
ceptible. 

A large majority of those who become 
physically affected by the war, will be 
curable. They will differ but little from 
sO many ordinary patients. A more or 
less rapid restitution of their powers 
will take place, assisted ably by modern 
medicine, and if they are properly ad- 
vised their progeny will bear but few 
traces of the results of their afflictions. 
The blinded, the crippled, do not trans- 
mit their defects, and personally they 
adapt themselves to new modes of life 
so readily and to such a degree that the 
effects of the war in that direction will, 
in a few years, be practically obliterated. 
This large class of men therefore while 
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calling for the best medical, surgical, 
and to some extent also social assis- 
tance will not diminish the physical 
standards of the people. 

There remain those who are actually 
killed and die of wounds or disease 
acquired in the service. How many 
there will be in this class for this coun- 
try alone, it is difficult to say; not 
a few, if the great goal for which this 
nation went to the war is to be achiev- 
ed. But we know that every precau- 
tion will be taken to make this list as 
low as possible. The most dangerous 
diseases, which in previous wars in- 
variably killed more than all the in- 
struments of war taken together, have 
been largely eliminated from'the modern 
armies by means of prevention. Under 
favorable circumstances more than four- 
fifths of the wounded now recover; and 
while still a frequent prey oi the fighting 
the men are no longer used as a “ neces- 
sary cannon foed’’. Except possibly in 
some of the Austrian armies and among 
the Turks, everything possible under 
modern warfare is being done towards 
the conservation of life, and, judging 
from our preparations, the United 
States may safely be expected soon to 
lead in this direction. 

Among the Europeans, nevertheless, 
loss of life has been tremendous. What 
percentage will return of the prisoners 
in Germany—particularly the Russians, 
who find no champion to defend them? 
And what will be the price Germany her- 
self will pay for her mental aberration— 
not to mention Austria, Serbia, Poland, 
France, and Belgium? Will Germany 
ever recover from this physical—and 
moral—debacle? Time alone can tell. 
Yet even there recovery may not be im- 
possible. In the Thirty Years War the 
losses in Germany, from war and plague 
were even far greater than those of the 
present, yet the nation did not perish 
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or degenerate. France a century after 
having been “bled white”’ by the Na- 
poleonic wars, is again capable of Marne, 
Verdun and other wonders that we have 
witnessed. The Czechs are in a never 
ending life-and-death struggle with 
the Teuton, and at times with nearly 
the whole of Europe, since fourteen 
centuries and probably much longer; 
between 1618 and 1652 the nation lost 
over four-fifths of its numbers, and for 
two hundred years after that was re- 
duced to slavery and all known forms of 
repression; yet today the Czechs stand 
in every respect, including physique, 
at the head of the various nationalities 
composing the mediaeval Austrian con- 
glomerate. What, in view of these ex- 
amples, and they could be multiplied, 
will mean in the long run the loss of say 
a hundred or two hundred thousand 
young men to the American nation, 
which in the first draft showed ten 
million of such? It will be a wound 
but one far from mortal, and nature 
heals nations as it does individuals. It 
has healed the United States in less than 
half a century after the much more 
critical losses of the Civil War. It may 
even heal again central Europe. 

And now as to compensations. There 
will be compensations. 

The war has directly given the great- 
est and world-wide impetus to the 
struggle against alcoholism. Liquor, 
the most potent agency for man’s de- 
moralization and degeneration, is being 
banished. Could we determine the full 
biological value of this accomplishment 
alone, it would possibly be found to 
equal, at least so in this country, the 
total war losses in human material. 

The war is giving us much needed in- 
sight into the real state of health and 
vigor of our younger men, knowledge 
of which may be well expected to lead 
to physical improvements where such 


are called for. It has brought about 
the immunization of hundreds of thou- 
sands of men against diseases such as 
typhoid, which in peace would surely 
have carried off many a victim from 
among them. It has brought about 
the necessity of correction in the re- 
cruits of many defects and ailments 
which otherwise would have received 
not only less attention but also less care. 
It has lead to preventive instruction on 
some of the most dangerous diseases of 
humanity, and to physical training and 
in many cases the building up of -hun- 
dreds of thousands of young men, who 
will as a result, when peace comes, 
make decidedly better husbands and 
fathers. Besides which it will lead 
indirectly to the training of untold 
thousands of others in the future, for 
this nation will, it is hoped, regardless 
of possible covenants, never permit 
itself again to be as unprepared for self- 
defense as it was at the beginning of 
the world conflagration. 

Such will be the direct physical com- - 
pensations of the war, more partic- 
ularly so in this country. But there 
are others of importance to us—the 
great educational and intellectual stim- 
ulus, the social and political regenera- 
tion, the economic reorganization, the 
rising of this nation from its isolated 
and somewhat selfish condition to a 
world power in the best sense of the 
term and for the best interests of 
humanity. After the war has ended 
and peace reigns once more, it will be 
good to be an American. 

There are people who can see—will 
want to see, nothing but the losses and 
sufferings; there are well meaning pa- 
triotic men and women who will con- 
tinue to fear the effects of the losses on 
the American people; but it is possible 
to view conditions from a higher hori- 
zon. 
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It is not true that our best will 
be killed off. The army, notwithstand- 
ing selection, is far from representing 
only the best of the nation physically, 
and the bullets will make no selection. 
Perhaps the strongest man, as the most 
brainy, has even better chance to sur- 
vive than the weaker or the dullard. 
Neither is it a full truth that the poor- 
est men physically are left at home, for 
a great many are exempted for other rea- 
sons, and a large proportion of those 
whoare not accepted because of physical 
defects, have either defects which are 
not hereditarily transmissible, or are so 
afflicted that they will leave little if 
any progeny. Moreover all the women 
representing a full half or over of the 
potential heredity of the nation, will 
stay at home; and when the men return, 
in diminished numbers, they will have 
a greater chance than before to select 
physically superior partners, who will 
give their children a better inheritance, 
and better homes. 


It should be remembered that blood 
price is paid for all human progress. 
The railroads alone kill and maim 
yearly more than the greatest battle. 
The oceans, the mines, the industries, 
science itself, have their victims, War 
is merely the most intensified part of 
the general struggle for existence and 
advance. 

There appears, therefore, to be no 
serious reason for alarm in regards to 
the future physique and prowess of 
this nation as a result of the war. 
Even though it has been severe and 
protracted, little if any permanent bio- 
logical harm to this country needs to 
be apprehended. Neither is it to be 
feared that the war shall have brought 
about any perceptible change in the 
blood-composition of the American peo- 
ple, for there is no evidence that under 
the regulations for admission into the 
army any nationality or class of men 
in this country was favored at the ex- 
pense of any other. 
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CURRENT NEWS AND NOTES 


ACTIVITIES OF THE SCHOOL OF AMERICAN RESEARCH 
1. At Santa Fe 


Recent Acquisitions by the Art Gallery 


RIENDS of Southwestern Art have presented to the Art Gallery of the 

School of American Research and the Museum of New Mexico several more 
paintings which are much appreciated additions to the permanent art possessions. 
Mr. Carl J. Smalley, of McPherson, Kans., and Birge Sandzen, have joined in 
presenting two paintings and eight prints by Mr. Sandzen, whose art takes a 
unique place among modern works. The subjects of the paintings and prints are 
landscapes in Estes Park, Colorado, and other sections of the Rockies. Warren 
E. Rollins, is now represented by his painting ‘‘Grief,’’ and also by ‘‘ The Scout,” 
just purchased for the Gallery. From Sheldon Parson’s brush, the permanent 
acquisitions just made are: ‘‘ The Grand Cafion,’’ which was recently exhibited 
in the display of the National Parks Service at Washington, D. C., and “‘Sanct- 
uario,’’ exhibited at the Pennsylvania Academy in last spring’s exhibition. 
By the artist, Leon Gaspard, the Gallery has been presented with a portrait 
of Sheldon Parsons, which critics pronounce a noble example of Mr. Gaspard’s 
genius. From Emry Kopta, the sculptor, the Museum acknowledges the gift 
of several fine terra cotta busts of Hopi subjects. 


The Otero Collection 


ormer Governor Miguel A. Otero, of New Mexico, now United States Marshal 

for the Panama Zone, joining with Mrs. Otero, has presented to the School 
and Museum, a collection of Indian handicraft and historical memorabilia, more 
than five hundred objects in all. The ethnological specimens include Indian 
baskets, pottery, beadwork, stone artifacts and leather work; weapons from the 
Philippines, several hundred photographs, and a number of books on American 
art. The collection is to be known as ‘“‘The Governor and Mrs. Miguel A. 
Otero Collection.” 


Summer Field Work 


HE Director's class of a dozen students, made during the summer, a field 

study of the summer cycle of Pueblo ceremonies. The study of the cycle of 
winter ceremonies will begin in November. 

During the latter part of August and early part of September, Mr. Wesley 
Bradfield, Curator of the Museum, and Miss Ruth Kelsey, Fellow in Native 
American Art and Drama, were members of a party who made a trip to the Hopi 
Country and the Navaho Reservation, with the primary object of viewing and 
studying the ceremonies that precede, accompany and follow the Snake Dance. 
Mr. Bradfield secured excellent photographs and other material, including cere- 
monial costumes worn in the Snake and Flute ceremonials. 
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Southwestern Art Exhibitions 


HE fourth annual exhibition of the Taos Society of Artists, at the School, has 

just closed. Julius Rolshoven, J. H. Sharp, E. Irving Couse, Ernest L. Blum- 
enschein, Bert Phillips, O. E. Berninghaus, W. Herbert Dunton and others were 
well represented. 

Gustave Baumann during October exhibited the paintings in tempora and 
specimens of his color wood-block prints that had been on display during the 
summer at the Cleveland, Ohio, Museum of Art, as well as sketches and paint- 
ings representing his summer’s work at Taos. Mr. Baumann has for the present 
located at Santa Fe. 

Among individual exhibitions during September and October were pastels of 
Taos and Santa Fe by Julius Rolshoven; Santa Fe and Taos landscapes by 
Sheldon Parsons; Zufii and Santa Fe landscapes and Indian groups as well as 
marines by Warren E. Rollins; Santa Fe and other landscapes and portraits by 
Miss Crow, Miss Augur and Miss Bailey, who painted in Santa Fe during the 
summer. Exhibitions that have heen arranged for October, November and Janu- 
ary include displays of the work of W. Herbert Dunton, Birge Sandzen and a 
group of artists in Oklahoma and Kansas, Miss Lou Hughes and Sheldon Parsons 


Exhibition of Range Finder Paintings 


NUSUAL was the exhibit by Taos and Santa Fe artists at the Museum 

early this fall, of twenty range finder paintings, each 50x70, destined for 
Camps Cody and Funston. Artists represented were E. L. Blumenschein, Gustave 
Baumann, Leon Gaspard, Harriet Blackstone, Ethel Coe, Walter Ufer, O. E. 
Berninghaus, Lee F. Hersch, Mrs. Cordelia Wilson, H. Paul Burlin, J. H. Sharp, 
Bert Phillips, J. Young Hunter, W. H. Dunton, Sheldon Parsons and others. 
With the exception of the Gaspard painting, the pictures were landscapes of 
northern France and Belgium. Though prepared for utilitarian purposes, the 
paintings without exception had quality, atmosphere and in drawing and color 
delighted the throngs who came to see them. The Salmagundi Club of New 
York City furnished the canvas and material for the paintings and E. L. Blumen- 
schein, as chairman of the Range Finder Committee, induced the artists to con- 
tribute in that manner towards winning the war. The paintings are used for 
indoor instruction in range finding, topographical quizzes and map-drawing at 
the Army Camps. General Johnson, at Camp Cody, wrote Mr. Blumenschein: 
“The paintings will be of inestimable value to us in our musketry and machine 
gun instruction.” 


War Work at the School in Santa Fe 


HE staff as well as the facilities of the School and Museum were placed at the 

disposal of the State Council of Defense and other official war agencies by 
Director Edgar L. Hewett, immediately upon the entry of the United States in 
the great conflict. 

In the Auditorium most of the patriotic rallies and war meetings have been 
held. It has become the community center in War as it is destined to be in 
Peace. 
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The Woman's Board has surrendered its handsome rooms in the new Museum 
Building to Red Cross work and with the aid of Mr. Frank Springer there have 
been installed the most complete and attractive Red Cross rooms in the South- 
west. The men of Santa Fe have been giving $1,000 a month in addition to 
memberships and other revenue accruing, to furnish the raw material to the 
Santa Fe Chapter for its work. 

Under the direction of Dr. Hewett, the Child Welfare Service of the Woman’s 
Committee of the State Council of Defense has inaugurated statewide activities. 

Dr. Hewett assisted by trained workers instructed a class of forty volunteers 
from every section of the State and then visited the larger centers to establish 
child welfare stations where the physical and mental examination of children of 
preschool age is under way. In the Palace of the Governors, the School has in- 
stalled a laboratory, where the work of examining children is in progress. Funds 
have been raised to maintain free clinics to do the “follow-up”’ work developed by 
the free examinations. Mrs. Max Nordhaus, of Albuquerque, one of the patrons 
of the School, is chairman of the Child Welfare Committee for the State, and the 
Council of Defense is giving the needed financial support. 

Mrs. Harry L. Wilson, Librarian of the School, is Library Director of the 
Educational Division of the State Food Administration and has _ personally 
inaugurated the work in the population centers of the South by visiting and 
through correspondence. 

Mr. Lansing Bloom, Associate of the School in History, is Secretary of the 
State Board of Historical Service, with headquarters in the Palace of the Gov- 
ernors. The Board consists of Dr. Edgar L. Hewett, chairman; Col. Ralph 
E. Twitchell, and Mr. Benjamin M. Read. A card index of the 16,000 men from 
New Mexico in the Military and Naval service of the United States has been 
prepared and fully annotated. Complete files of every newspaper in the State 
have been kept, and all items referring to war work or to men in the service, 
marked. Photographs of men in the service, and especially of those who had 
died, are gathered, indexed and filed, together with biographies and material 
that will be a mine of information for the historians of the war. One room in 
the Palace has been set aside as a War Memorial Room, and for it Kenneth M. 
Chapman of the Museum staff, has prepared tablets bearing the name, home 
address and rank of each man who dies in the service together with a list of 
the battles in which Americans have participated. On tables in this room are 
volumes with photographs and other memorials of the men who make up New 
Mexico’s Roll of Honor in the Great War. 

Other members of the staff have headed drives for Liberty Bond sales, for 
Red Cross memberships and contributions, for war work campaigns, for relief 
of Belgian, French, Servian and Armenian sufferers. Jesse Nusbaum, superin- 
tendent of construction who had charge of the building of the new Museum, is 
in France. Sylvanus G. Morley, for seven years Central American Fellow of 
the School is an ensign in the Navy. A. V. Kidder, Neill Judd, Ralph Linton 
and others who have been connected with the Museum or School in field work, 
are in various branches of the service 
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2. War Work at San Diego 


HE Museum placed its equipment and staff at the disposal of the government 

for war service. As the remaining buildings of the Exposition house the six 
thousand men of the San Diego Naval Training Station, the demands upon the 
Museum by the various war activities have been great. Its buildings accommo- 
date the work of the Young Men’s Christian Association, Young Women’s Chris- 
tian Association, Knights of Columbus, Red Cross, Camp Musical Director, and 
Chaplain. In the library and galleries of the Science of Man Building not less 
than a thousand sailors in uniform may be seen, every afternoon and evening, 
reading, writing, and drawing, while every lecture room in the Indian Arts and 
Fine Arts buildings is occupied by classes in the study of language, mathematics, 
engineering, navigation and aeronautics. The auditorium is in constant use for 
lectures, band practice, evening entertainments and religious services. In the 
anthropological laboratories the physical and mental measurement of approxi- 
mately a thousand children has been accomplished for the government under 
the direction of Dr. Evangeline Caven and Miss Montana Hastings, Associate in 
Psychology, with the assistance of a corps of physicians and other volunteers. 
The tabulation and analysis of data secured are in the hands of Mr. Herbert 


Sallee, Fellow in Psychology. 
Paul A. F. Walter 


The Metropolitan Museum and the Industrial cArts 


ELIEVING that the era of progress, which this war will certainly usher into 
the world, will see an exceptional development in the various industrial arts 
branches, we are glad to record the step taken by the Metropolitan Museum in the 
salutary direction of affording an immediate cooperation and assistance to manu- 
facturers of decorative art objects, from furniture and textiles to garments and 
jewelry. The Museum has established a department devoted specifically to the re- 
quirements of producers and dealers in industrial art objects, a department which 
will make every effort to render accessible the invaluable resources of the collec- 
tions for the betterment of American design andcraftsmanship. This office will be 
in charge of Richard F. Bach, of Columbia University, formerly one of the editors 
of Good Furniture Magazine. Mr. Bach’s experiences in the field and espe- 
cially his knowledge of the nature of the design problem as related to the require- 
ments of manufacture and merchandising will make it possible for manufacturers 
to obtain direct assistance, so that they may henceforth rest assured that there 
are no unmined treasures in the splendid Morgan and other collections to which 
they have not immediate access in terms of their own particular problems and 
requirements. It is planned to make this departure on the part of the Museum 
directly useful to all designers and producers, dealers and manual craftsmen 
engaged in any way in connection with the making or selling of furniture, fabrics, 
floor coverings, clothing, metal work, woodwork, jewelry, laces or any other in- 
dustrial art branches. 
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